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Steel Turret Track Casting's 


Methods and Equipment Adopted in Navy Yard Foundry for Molding, Pouring 
and Annealing Battleship Castings Designed To Meet Severe 
Chemical and Physical Specifications 


BY S. W. BRINSON 





dition to the usual strains the turret 







LL STEEL castings under 8 tons 
A for the battleships INbDIANA and track castings must resist an abrasive or 
SoutH Dakota now building at 
he New York navy vard and the NorTH 


CAROLINA under construction at the Nor- 





rolling strain 
Che track in effect is a huge ball bear 







ing 36 feet in diameter with the races 





Ik navy vard were made in the navy cored to the center in the top and bot- 









ird foundry at Norfolk, Va. Each of tom rings. Tapered flanged rollers are 
ese ships has a displacement of 42,000 employed instead of balls The severe 
ns and is provided with four 3-gun service to which these tracks are sub 
turrets. A modern battleship carries jected may be inferred from the fact 
ly a few larger steel castings than that they are designed to support a re 













e turret track castings and certainly volving turret weighing approximately 





ne that are more important. In ad- 1000 tons. In addition the recoil from 

















THE PATTERNS FOR THE CORE ARBORS ARE MOUNTED ON BOARDS AND PRESSED INTO AN OPEN SAND BED 
UNTIL THE HANDLES REST ON THE STRAIGHT EDGES 
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MOLD 


Is 











' a nol 


~ e absot 


rollers 









eretore 


144 


i] the order 


CTane speed 


tained at the va 


castings oO! 
ers ind two hel 
day in making t 
1 Ider and one 





day im coring t 
t tor the metal 
e direct supervy 








PATTERN WITH 
ON 


ZLulls 


{) ( interesting details in connec 
th these castings are included 
information that the turret track is 
ided and cast im six segments and 


castings 


ror 


iverage we ight ot each casting was YOUU 
unds or a total ot 1,296,000 pounds 
of steel \ battleship, of course, is 
tt built in a dav and therefore ai 


ot one ¢ 


rHE LEFT, A DRIED 
ON THE FLOOR 


LOOSI!I IQ) 


\R 


SIDE PIECES SHOWN 
AND A PARTLY FINISHED MOLD 


IS 


rHE ¢ 




















15, 


1923 


August 






master molder, to whom most of the 


credit is due for the successful produc 





tion of the castings. 












all the 


It was a 60 degree seg 


One pattern served to make 





lower sections 






ment and all the castings were alike. A 
half 
end 






gap was provided about be- 


the 


way 





tween center and one of each 





segment as shown at 4 in Fig. 6 through 






which worn rollers may be removed and 






replaced \ 


provided t 
to 


pattern Was 






make the small casting designed 






the gap 






Segments Not Alike 









top ol the 


| he 


made in six 


track 


the 


turret also was 





segments, but segments 
















were made of varving lengths so that 
under no condition would the uppet 
joints coincide with the lower joints 
while the turret revolves. Two sex 
ments were made 57 degrees, Indivi 
dual patterns were made tor each size 

\ curved flask conforming 11 gel 











fred simultaneousl\ 





ved hetweet the tracks 








required to 


The 


were 


the three ships 


astinyg a day main 
deliver 


mold 


rd was ample to 


schedule Phree 
engaged ever, 


Cone 


cers were 


he 


mold and cores 


helper spent one halt 





he mold and preparing 




















































The work 


10Nn ot ] C 


was under FIG. 4—-MOLD AS IT APPEARED 


Pendleton RUNNER AND RISER 











G DET 


RFRON o>} 


All 


OF OVEN CAR WITH MOLD IN) POSITTION—-THE MOLD IN 
THE THIRD CUPOLA IS FOR A BATTLESHIP FAIRWATER AND 
THAT TO THE RIGHT FOR \ CONDENSER 


AFTER 
BONES 





THE 
\RI 


COVERING 
SHOWN 


CORES 
FRONI 


WERE SET 






















eral way to the shape of the casting was 
emploves IOT Making a iew oO le Hrs 
mp! 1 i k t the first 
castings This special flask was de 
signed to save sand and labor It wa 
formed otf a 16-inch drag and a 6-inc! 










cope Che original pattern was designe‘ 
to torm both upper and lower faces ot 
the casting and the hanging body of! 
sand was suspended from the cope 
\fter making a few castings in this 






the 





method was changed to that 


Phe 


manner 





the irious illustrations 


ited 


shown in 






cope elimin altogether and 


back the 


number of cores supported 


Was 





o! casting was tormed by 





on ledge 
The 
handle 
sufficiently rigid. A 
flask was col 






on each side o! the mold 


Q 
flask 


s not 


curve 






difficult to 





was and als 





Wa new rec 







tangular structed and fitte 









with stop-off bars as shown in Fig. 2 
Chis tvpe of flask was stro: g and g 
ind addition reduced the amor 
sand and labor req to a minim 
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Lo 
(ABOVE) ONE OF THE 62% DEGREE TOP TRACK CASTINGS AFTER IT WAS TAKEN FROM THE MOLD. FIG. 6— 
(CENTER) TYPICAL TOP AND BOTTOM TRACK CASTINGS. THE BOTTOM CASTING IS ON TOP IN THE 
ILLUSTRATION FIG. 7—CAST IRON SPACERS WERE PLACED BETWEEN THE CAST 
INGS ON THE ANNEALING CAR 
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\ new pattern, full size, solid and 


provided with loose pieces along both 


sides to form the overhang was placed 


back The 
flask pattern, 
filled with sand, rammed an: 
The bolted .to 


plate therefore it 


down on a bottom board. 


was placed around the 


1 rolled over 


pattern was the bottom 


and was not neces- 
sary to clamp the pattern board to the 


flask The 
bolts were released after the drag had 


before it was rolled over. 


passed the perpendicular on its rolling 
over arc. 


After the drag leveled the main 


part of the pattern was lifted out of the 


Was 


leaving the loose side pieces to 
On the 


castings the six test bars were placed 


sand, 


be drawn in afterward. first 


on the flange formed by the loose pieces, 


but afterward their location was chang- 
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drying oven 


placed in the for 24 hours. 

\ mold for a fairwater is 
back track 

3 and a partly completed loam mold for 
i further back 


a condenser 


the 


cast steel 


shown of the turret in Fig. 


head is shown 


same illustration. 


Gates And Risers 


The mold was taken out of the oven 


o be poured. It was 


leveled on the floor and then the cores 


were placed in position. One of the top 
track castings with cores and gates and 
Fig. 8 A 


cast-iron plate was clamped on top of 


risers in place, is shown in 


the cores to hold them in place during 
the pouring process 
The covering cores were made from a 


mixture of one part fire clay and 30 


parts of the molding sand employed for 


August 15, 1923 
to the 


tions Navy Grade A: 


conform! 1g follow ing specifica- 


Steel Specifications. 
Phosphorus 0.05 maximum 
Sulphur 0.05 maximum. 
strength 80.000 


pounds per square inch. 


7 
tensile 


Minimum 


Minimum yield point, 45 per cent 


tensile strength. 
elongation, 17 


Minimum per 


2 inches. 


Minimum reduction in area, 20 per 


cent, 
Cold 


degrees. 


bend about l-inch diameter, 90 


Steel for the castings was melted in a 


6-ton Greaves-Etchells electric furnace 
made by the Electric Furnace Construc 
Co., Philadelphia. The 


poured through a single gate at one end 


tion metal was 














FIG. 8—ONE OF THE COMPLETED MOI 


In Fig. 2 
After 
the surface was nailed and slicked it was 
dust 


ed to the face of the casting. 
the mold is shown partly finished. 
covered with a wash made from 
collected in the vicinity of the sandblast 


This 


and 


machines. wash has given ex- 


cellent results has been used ex- 
clusively in the navy yard foundry on 
steel castings for the past three or four 
years, 

The molding sand contains a natural 
bond and is procured in the vicinity of 
Richmond, Va 
the 


other 


The sand is run through 
the 
and then is 


mixer without addition of any 


material suitable for 


the general run of work. It has been 
employed continuously in the navy yard 
the 


satisfactory results 


past four ye with 
This 


service on 


foundry for ars 
sand also has 
given satisfactory iron cast- 
ings and was used on several of the navy 
type gas 
Castings it is 
the 


tioned as any 


For iron 
old 


and 


engine castings. 


mixed with molding 


sand in same manner propor- 


new sand. 
After the mold washed it 


placed on a car as shown in Fig 


was 


AN IRON 
CORES 


DS READY 


ON TOP 


FOR THE METAL 
OF THE COVERING 
mold. 


the were 


washed with the same material used on 


facing sand in They 


the mold. They were made in the core 


room and dried in the core ovens. A 
number of the cores and also one of the 
crabs or core arbors are shown in Fig. 
1. The patterns employed for making 
the the 


tration. crabs a 


are shown in illus- 


In the 
bed was prepared in a space bounded by 


The 


crabs same 


making sand 
and 
of 
the bed, placed the pattern in position 
the 
The 
process was repeated until a sufficient 
The 


holes shown in the board provide for 


cast-iron plates. coremaker 


helper, walking one on each side 


and then rapped it down until 


handles rested on the iron plates. 
number of molds were prepared. 
the escape of air as the board was forced 


the After the pat- 
withdrawn a round 


down against sand. 


tern was stick was 
forced down at various points to form 
dabbers on the arbor along the center. 
This method has been practiced exten- 
the yard on jobs requiring any 


of 


sively in 


considerable number arbors. 


The castings were poured from steel 


PLATE WAS CLAMPED AND WEIGHTEI 


Four 
12-inch risers 20 inches high were pla*ed 


the l 


from an 8-ton bottom pour ladle. 


on top castings. Two additional 
risers the same dimensions were placed 
one on each side of the gap in the bot 
The about 4 

cross sections and 
of the mold. The 
full through 


the gate and then the risers were filled 


tom castings. gate was 


square inches in ex 
tended to the bottom 
mold was poured almost 
directly from the top and covered with 
charcoal to keep them liquid as long as 
possible 

To 


steel 


the 
melted 


meet physical specifications, 
to the following al 
0.40 per 


silico! 


was 
analysis: Carbon 
manganese 0.70 
No 
enced in keeping below 


proximate 


cent; per cent; 


0.25 per cent trouble was 
the 


maximum sulphur and phosphorus co! 


exper! 
specih 
tent of 0.05 per cent. A typical analysis 
of a track castings follows: 
Carbon, 0.376 per cent 
Manganese, 0.734 per cent. 
Silicon, 0.302 per cent 
Phosphorus, 0.025 per cent 
(Concluded page 664) 


on 
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Will Award Medals for Achievements 


ISTINGUISHED service to the foundry industry is to be recognized through the presentation 
annually of medals made possible by the establishment of 


donated by W. H. McFadden, J. H. Whiting, John A. 


Columbus, ©., in 


during the convention in 


1920. The board 


four 
Penton and the late Joseph S. Seaman 
of administration of 
prised of seven past-presidents of the American Foundrymen’s association announces the first 


award funds of $5000 each 


these funds, com 


pre 


sentation of the John A. Penton medal to Enrique Touceda for notable accomplishments in the technical 


phases of 


malleable castings manufacture. 


John Howe Hall 


is to receive the J. H. 


Whiting 


medal 


for outstanding achievements in the metallurgy of steel castings production. The presentation of these 
medals will be made at a special session of the association during the 1924 convention. 


Enrique ,Touceda 
NRIOUE TOUCEDA 

in Cuba in 1866 and 

his preliminary education in 

v/ hools. le spent 


C,coraqctown universily, 


was born 
received 

private 
years at 
Washington, 


Pour 


dD. ee then studied at Rensselaer 
Polytechnic Institute, Troy, N.Y. 
from which he graduated in 1887 
with the dearece of civil engineer 
His plant experience includes several 
years with the Troy Steel & Tron 
( ly V. Y. in various capacities 
finally chicf chemist and metallur- 








FOUCEDA 


ENRIQUE 


This plant was one of the first 
to operate under the patents of Sw 
Henry Bessemer and was built by 
the eminent engineer, Alexander Hol- 
ley. During his experience with 
this and other companies, Professor 
Touceda did some consulting work 
and in 1898 established chemical 
and physical laboratorics in Albany 
N. Y. and went into business for 
himself as a consulting metallurgical 
engineer. A years later he 
was appointed to the professorship 
of metalluray at the Rensselaer 
Polytechnic institute, which he still 
holds in conjunction with his con- 
sulting work. 
In 1912 he became consulting en- 
agineer for the American Malle- 
hle Castings association, and devel- 


gist. 


$ eae 
pou 


oped its standards. At 
quirements of 


present re- 
certified malleable are 
that it shall have a tensile strengtl 
of not less 50.000 pounds per 
square inch and 10 per cent elonga- 
tion in 2 inches, which illustrates the 
progress whi h has 


than 


been made. 
Touceda ts a member 
Soctety of Civil 
American Institute of 
Metallurgical Engmeers, 
Automotive 
Society for 


Pri fess vr 
of the 
Engineers, 
Mining and 
Soctety 
American 


American 


Engine. rs, 


Testing Ma 


terials, American TJron and Steel 
mistit British lron and Steel 
mstitute, lunericon Society far Steel 
Treating, American Foundrymen's 
association, imerican Chemical s 


member of the 
Foundrymen. 

commuttees of 
societies has 
valuable. 


ciety, and honorary 
Institute of British 
His work on 
ous technical 
tensive and 


vari- 
been ex- 


Some of the 


more recent include vice chairman 
of iron and steel committee. Ameri- 
can Institute of Mining and Metal- 
lurgical Engineers, chairman malle- 
able iron committee of American 


association and com- 
mittee on ferrous metals advisory 
to the bureau of standards. Last 
year he delivered the exchange ad- 
dress for the American Foundry- 
men's association at a meeting of the 
Institute of British Foundrymen at 
Birmingham, England. 


Foundrymen’s 


John Howe Hall 


OHN HOWE HALL was born 

June 20, 1881, at South Ports- 
mouth, R. I., and received his early 
education in the schools of New 
Jersey. He was graduated from 
Harvard college in 1902, and re- 
ceived his master’s degree trom the 
Harvard graduate school in 1903. 
While doing further graduate work 
at Harvard, he specialized in metal- 


lurgy under Prof. Albert Sauveur, 
investigating vanadium steels. Mr. 
Hall then became connected with 


the Bethlehem Steel Co., working 
in various positions, finally being 
made assistant superintendent of the 
crucible steel department. 

Upon leaving the Bethlehem com- 
pany in 1906, he worked for a short 
time with the Buffalo Crucible Cast- 
ing Co., afterwards aotna to. the 
Taylor-Wharton Iron & Steel Com- 
pany, High Bridge, N. J., as metal- 
lographist, where in 1911 he was 
placed in charge of steel making and 
heat treatment. 

After two years in New York as 
a consulting engineer, Mr. Hall was 


y 


employed by the Quigley Furnace 
‘ oundry Co., Springfield. Mass.. 
») aimvestigate propertics of  semi- 
steel and oxygenated tron. He then 
returned to the Taylor-Wharton 


j 
c i 


; 
t 


company, where he is at present 
metalluroist for his ) nscation’s 
High Bridge and Easton, Pa. plants 
Mr. Hall has been active in tech- 
nical committee work cing 


present secretary of American So- 


ciety for Testing Vaterials commit- 
tee A-4 on heat treatment f iron 
and stecl, and = serving n this so- 








JOHN 


HALL 


HOW! 
ciety's committees on metallography 
foundry pig tron, and steel. He ts 
secretary of the iron and steel 
committee of the American Insti- 
tute of Mining and Metallurgical 
Enginecrs, is a member of the 
American Foundrymen’s association 
committee on specifications for steel 
castings and represents the National 
Research council on the joint com- 
mittee investigating the influence of 
phosphorus and sulphur in steel 

Mr. Hall contributed the chapters 
on crucible steel and bessemer steel in 
the well-known book, “ABC of Iron 
and Steel.” He has presented numer- 
ous papers at the annual 
of the American Foundrymen’'s as- 
sociation, Institute of Mining and 
Metalluraical Engineers, the Society 
of Chemical Industry and others. 


meetings 














MergeWorld Foundry Thought 


Paris International Congress of Foundrymen Draws Interest of Entire 
Industry—Seek Common Ground for Comparison of Iron 


ARIS, queen of Europe and city 
of a thousand splendors, is not 
only a great political, artistic, and 
sightseeing center, as everyone knows, 


but also a city of solid commercial 


and industrial achievement, represen- 


tative of the engineering and business 


leadership of twentieth century France 


This will be demonstrated to foundry- 
men the world over next month when 
the International Foundrymen’s_ con- 


gress, which will be held in Paris 
Sept. 12 to 16 
the 


under the auspices of 
Association Technique de Fonderie 
takes place. Casting 


the 


de France, man- 


ufacturers from all over world 


will journey to France to attend this 


event and = visit the exhibition’ of 


foundry and shop equipment which 


will be held at the same time. It is 


expected there will be at 


—Extensive Exhibition Planned 


The’ British 
tO P 


the members of the 


delegation will travel 
Sept. 11, 
Found- 


aris on Tuesday, with 


American 


rymen’s association. A number of 


members of the British Iron and Steel 


institute will stop off im _ Paris” en- 


route to the fall meeting of this so- 
ciety which is being held in Italy. 
It is also expected that a delegation 


representing the British Institute of 
Metals will go to Paris after the con- 
clusion of the fall meeting of this 


organization in Manchester. 


The Mecca of Foundrymen 


In addition to these organized 
bodies of foundrymen, a large num- 
ber of individual visitors are ex 
pected, representing practically every 


country in the world outside of the 


former central empires. Paris will be 
the foundrymen’s Mecca in September 
the 
The will be 
at 10 a. m. Wednesday, 


12, by a 


Plans for congress are now well 


advanced. proceedings 
opened 


representative of the 


government. Subsequent to the open- 
ing session, meetings will be held for 
the reading and discussion of papers 


each of the three 


The 


visiting 


in the forenoon of 


following days. afternoon = will 


be devoted to points of in 


terest in Paris and to the inspection 
of foundries in the Paris district. A 
group of papers and reports in Eng 


lish, 
American 
the 


behalf of the 
Foundrymen’s 


presented on 
associatio1 
British 


and Institute of 


Foundry 
men, will be read Thursday morning 
Sept. 13. The 


ceedings 


remainder of the pro 
1 


will be in French 





least a thousand visitors to 


the combined functions 


which will occupy the first 


two weeks in September. A 


delegation has been 


speci il 
organized by the American 
Foundrymen’s association, to 
New York on the 
United States shipping board 
Aug. 18. 


IS ¢ xpected 


leave 
liner LEVIATHAN, 
This party, which 
to number at least 50, will 
be headed by G. H. Clamer, 
\jax Metal Co., Philadelphia, 


president of the 





Foundrymen’s association, 


supported by several direc- 
tors and other officers Be- 
lore and after the Paris 
meeting the American dele- 


England, 


gation Wil tour 

France, and Belgium, where 
thev will be officially re- 
ceived by the Brit French 
and Belgian foundrymen’s or- 
ganizations, as outlined in 


fetat] in the 
For 


af British 


( July 1 


He NDRY The 
Foundrymen is 
also organiz:nge a 
attend the Paris 


This 


number 


party to 
convention delegation 
is expected to over 
100. It will be headed by 


Oliver Stubbs, Joseph Stubbs 


I.td., Manchester, president M. Ramas, 
of the institute, accom- Fras 

panied by numerous other ae 
officers and members. of by 
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The papers committee of the 


French which ~ 


association, 


headed by E Ror ceray, has 


prepared an unusually inter 


esting and valuable progran 
Papers will be presented 


oe ‘ 
dealing with = all 


branches 


ot toundry practice, ful 
describ y and illustrating 
the latest European found: 
methods. The program w 

be teatured by a discuss! 

Of tests tor cast iron with 
a view to reaching intet 
national agreement on tl 
important subject. Fr¢ 

malleable founders hav 





reached a high stage of di 


velopment and this feat 
ot the proceedings also will | 
import 

, 

Che ¢ tertainme t progra 
] ‘ } } 
ae Ss oft which were pu 
lished in The Foundry Jul 


and inter 


1 


unusualiy g 


Say | 1 
l, is both complete 


Frenc! 


Saturday evening 
Sept. 15, will be an 


brilliant 


unusua 


affair at which a 


dresses will be made by ret 
ILLIAM H. CLAMER AND EMILE RAMAS : , 
resentatives ot the various 
resident ssociat , d det le ¢ 
Pres : 7 +e — ane — toreign delegations 
neve t Clevela Ar t *resent the at . 
Orga i t the American Foundrymen’'s Associatior All of the proceedings wi 
sponse to Which a Delegation Sails Aug. 18 Headed be centered at the Ecole de 
President Clamer, to Attend the Paris Meeting Artes et Metiers School 
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Exhibitors at the Paris Foundry Exposition 


TENTATIVE LIST OF MANUFACTURERS TO BE REPRESENTED 

















Foundry, Pattern Shop and‘Machine Shop 





| 
Sek = & & & ee & 














Equipment and Supplies 






















Exhibits of 


Meeting Room 
for Sessions ine 








Exhibits of 





Ornamental and 


Rue 


<-S 
Meeting Room f 
The Congress 


Industrial 





Artistic Castings 


























T 
ve 


YU 


Castings 






































{ Hopital Me 





EXHIBITION 





MACHINERY 


Original photos 


13 Rue d'Agues- 


ALFRED BAILLOT 


phonse Helbronner, Saint-Ouen, Seine 


BONVILLAIN 
Paul Carle, Choisy4e-R« 





, and general foundry equipment. 
Machines will be 


CONTINENTAL 


books and periodicals 





EXHIBITION 
COURT- 
WHERE 


Bienfaisance, 


foundries 


Ltd. 


FILS ET 


rRADE, 


Bienfaisance, 


la 


Amer 
books 


bulletins 


‘ 
to 


DANNELY, 
ngs 


DEGREMONT, 


, etc 


D’'ELECTRICITE 


ine 


os 


patterns, 


FRERES 
Molding 
Representative 
Philadelphia 
operatior 
Cleveland, 


Bienfaisance, 


WwW 


methods. 


Business news bul 


U. 


FRERES 





GERNELLE-DANLI 
MARTIN, 
METALLURGIOQI 
GUILLIET FILS & 


ETABLISSEMENTS 


RENE JADIRAT, 


Original photos 
Paul Jansen a Sclessin-lez-Liege, 


(Concluded on 
























Le 











a aah at te ck eal 


Be 






GORCY 


HAM 
Pa 


ARD 


ART, Rue 
Belgium 


nery 











ve 


Re 
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Arts and 
Hopital, Paris 


on the 


151 Boulevard de la 
Che located 


south side of the river Seine, near 


Sciences 
school Is 
the district. It is 
both 


famous Luxembourg 


unusually well equipped for con- 


exhibiting purposes 
lich will be held 


the 


vention and 


The exhibition 


at the school along with conven- 


the 
Fonds rie 


tion, has been organized by 


sociation Technique de 


2 and 


. , 
open Sept close 


the end of 50 


had 


July over 


been secured and 


alre ady 





Papers in English 


English Session, Sept. 13 


Contributed by A. F. A. 

we Bonding Substance of Molding 
Sand; Its Composition, Properties, and 
rests,” by H. B. Hanley, foundry eng 
neer, Arnett building, Rochester, N 
(Official exchange paper.) 


Dr. Richar« 


“Testing Cast Iron,” by 
Moldenke, Watchung, N 
Contributed by I. B. F. 

“Magnesium in Foundry 
H. Jj Meybury, metallurgist, 
nesium Co., Ltd., London, 


Practice,” by 
chief Mag 
Iron,”’ by Oliver Smalley, foundry 
Sir W. G. Armstrong-Whitworth 
td., Newcastle-on-Tyne. 











before the opening day it is 
ote: 


this number will at least be doubled 


of the principal exhibitors witl 


ir displays is 


Both Useful and Beautiful 
that this 

of the 
complete its kin er 
in Eu but beau 


rope, most 


and artistic as well. 
cated the 
exhibits will be 

whi 


courtvards around 


buildings are grouped. To the 
£ I 


of the main entrance will be 


castings of all 
to the 
to the 


exhibits of artistic 


played industrial 


from the largest smallest. 


a similar court left will 


tound castings, in 
the *rench 


The 
the 


production of which 


foundrymen are pre-eminent. 


4 | 
ong central courtyard 


shown on 


most 


presented Li 


As indi- 


accompanying plan, the 


expected 


1 


presented 


exhibition 


DR. JOSEPH LEONARD 
the Techni de | 


the plan 
exhibition 
the 


boot! 


the 
equipment, 
ranged in 
the operating exhib1 
back of 
school 


' , 
the shops, 


foundry 


equipped 
shop, laboratories, ere 
also pe available 
tion of operating methods 
dustrial processes 


(Concluded on page 674) 





Exhibitors at the Paris Foundry Exposition 


TENTATIVE LIST OF MANUFACTURERS TO BE REPRESENTED 


(Concluded from Page 


1, Paris—Pig iror coke, val 
rABLISSEMENTS LADREYT, 

ulevard \ Hug 
" 


iry supplies ar 


LARDIN & CO.,, 


LEES SHIPPING & 
Quai Ortelius, Ant 
A. MARILLIER, St 


OU 
Nat 


MODE! 
Me 
selle Casting i ! s | 
STE. DES FONDERIES MOD 
POUR L’'AUTOMOBILE tue | 

Vaillant, Bondy, S 
cars, tru ks ! 
MONTUPETI 
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Lannes, Paris—Aluminum castings 
FONDERIES ELIERS DI 
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Foundry Costs Simplified--V 


Methods for Arriving at and Distributing Indirect Expense Are Explained under 
Individual Headings—Expense Orders Classified Numerically—General 


Expense Determined on an Annual Basis for Distribution 


problem 
to 


biggest 
difficult 


the 
particularly 
portion of the 
To effect 
recur periodically 
the 


expense 


NDIRECT 
keeping. 


expense is 


It 


18 


just what expense must be 


each department. an equitable 
that 
number 


that 


expenses are given an 


identifies with 


it. 


rder which expense 


partment incurs These orders 


fied 
number 


t 


example, 


on a numerical basis and each figure in 


has special significance. For 
I 
from 

Th 


and 


connected with melting are numbered 


All labor 
All suppplies run from 
ng tables list the 


penses 


200. melting expenses run 
120 to 150, 


by departments 


120. etc. 
expenses 
umbers. 

MELTING COST 
ABOR MONTHLY 
100 (10 


wages ) 


Foreman foundry 
foreman’s 
loaders 400.00 
hou 
40 } 


{ 450 hours 


Furnace 
Melter | 
Engineer { 


Yard 


101 
l 
103 


104 


rc 


02 


168.75 


24.00 


180.00 


mat 


PPLIES 
120 Coke 

121. Brick 

122 Clay 

123 Kerosene 
124. Limestone 


540.00 
20.00 
24.00 
27.00 
17.00 


125 


a= = 
34.50 


45.00 


Lining mat 


126 Fire nd 


Sa 


Total 


PORTIONED EXPENSES 


> 


(2 it of $450.00)... 000 


$270.00) 


Compressed air cel 
Heat (14 
Power (4 


General expense (3 


per 
37.80 
24.00 


84.00 


per cent of 


per cent of $600.00) 


per cent of $2400.00) 
Total 


Total melting cost 
| 


are { hat 


nat 


\t 
500,01 


figures yased the t 


10 


would melt 


| he se on 


assumption 


la melts tons a day six days a week. 


an average of 250 short tons 


To 


div idk 


or 


the f melting 


$1660.55 


iron per month get cost « 


the 


necessary to by 500,000 


To 


pound to 


1S 
1 
melt 


ing cost of $.0033 per pound this 


pi 
metal 


must 


cost of g iron and scrap per 


t of 


at 


the spout 
COREMAKING BURDEN 
MONTHLY 
Supervision (20 per cent 
45.00 


90.00 


foreman’s time) 


General help (225 hours at 


Total 


distribution 


are 


per 


which 


determine 


BY ALFRED BARUCH 


SUPPLIES 
210 Small 
211 Fuel 
212 Sand 
213 Oil 
214 Molasses 
215 Rods, wire, 


216 Vent 


in cost 


determine tools 
by 
all 
expense 
the 


classi- 


borne 
(50 gallo 
de- ( 
he order 

all 
rom 


100 


ecxX- 
100 
APPORTIONED EXPENS 


Heat (3 
Light 


to 


e follow- per cent « 


by (3 


ral 


order per cent 


Gener expense (-: 


Total 
Che 


department 


coremaking 
burden is 
Wi 
this department 
per 
rate 


\ 


a 


ductive hours 1 


gives an hourly 


\BOR 
300 


301 


Foreman (70 


Cutting sand 
(4 


Pattern 


men ) 
302 make 


help 


Special help 


303 


304 


General 


SUPPLIES 
Molding 
Flasks, 
Small 
Nails 
Parting | 


710.50 
3720 


sand 


wood 


321 
322 tools 
323 

324 2 


375 


3 


Plumbago 


154.80 26 Chaplets 
_ 327. Miscellaneous 
$ 1,660.55 

the 


this 


cu 


rate APPORTIONED 
Compressed air (1( 
work 


per 


1) pounds 
Defective (Sf 


He at 
Light 


pound 


gives 
be added 


the 


(33 cent 


(30 per cent 


Power (6 per cent 


General expense (5 


Total 


Here again 


molding bure 
the 
hours 
total of 


ductive labor 


135.00 


6 


working 


3 


a 


¥) 


5 


applied « 


burden 


1.00 
20.00 
OUL00 
ns 
barrel at $9.00) 2 


9.00 


si) 


ES 


»f $270.00) 8.10 


</ 
$s 
Ss 


ot $200.00) 6.00 


per cent of $2400.00) 120.00 


Total 


134.10 


burden . 369.35 
in 
work 


pro- 


$369.35 


m the basis of productive hours 


that 
this 


will arbitrarily 
At 8 hours 


nonth, 


Say hive men 


per day gives 1000 


which when divided into 


Ot O/C 


L[OLDING BURDEN 


T 


per cent of $225.00) 


} 


ge floors 


and preparing f 

700.00 
rs 270.00 
(Ss 780.00 


(engineer ) 40.00 


1947.50 


500.00 

50.00 

; 5.00 
$16.00) 32.00 


$27.00) 


$2 27.00 
1.50 


10.00 


7603 (h) 


EXPENSES 


) per cent of $450.00) 


45.00 


of $400.00) 321 


$270.00) 


) per cent OO 


of SY_O0 


of $200.00) 60.00 


or 


$600.00 ) 36.00 


0 per cent of $2400.00) 1200.00 


Total 


1750.00 
len $ 4,460.50 


distributed on the basis of 


that 
month 


is n pro- 
Assuming there 


S000 


are lortv men 


hours per and that we are 





654 


basing the burden on 80 per cent of this figure, we ect 6400 
hours, which divided into $4460.50 gives a burden rate of 70c 
per hour. 

SANDBLASTING COST 
LABOR MONTHLY 
400 Foreman (20 per cent of $225.00)...$ 45.00 
401 Sand blasters (2menat65c per hour) 292.50 
402 Helpers (2 men at 50c per hour)... 225.00 
403 Removing sand (general labor charge) 50.00 
Total 612.50 

SUPPLIES 
420 Sand (1 ton per day) 
421 Hose (12 feet per 
422 Helmets (1/6 per month) 


112.50 
36.00 
4.00 
1.50 


month ) 


423 Goggles 
424 Connections 
425 Nozzles 


10.00 
6.00 
Total 170.00 
APPORTIONED EXPENSES 
Compressed air (25 per cent of $450.00)... 112.50 
13.50 


12.00 


Heat cent of $270.00) 


Light (6 per 


( 5 p< r 
cent ot $200.09 ) 


Power (5 pet 30.00 


144.00 


cent of $600.00) 


General expense (0 per cent of $2400.00 ) . 


Total 312.00 


sandblasting cost $ 1,094.50 


noted that the entire sandblasting cost is treated 


It mi he 


an imdirect expense The reason for this is that it is 


I] sandblasting direct As the 


practicaliy to charge 


that 


impossible 
done depends on the 


between 


amount ot sandblasting must be 


area exposed, there is a direct relation sandblasting 


distributed 
that 


therefore 1s 


That 


ind molding The sandblasting cost 


mm the means 


molding hours 


6400 


hour. 


CLEANING 


basis ot pre ductive 


we must divide $1094.50 by which gives a_ sandblasting 


) 


cost of 2c per molding 


MONTHLY 


180.00 


LABOR 
500 Foreman (80 per cent of $225.00)...$ 
501 Cleaners (2 men at 40c¢ per hour on 


tumblers and emery wheels) 180.00 


502 Chippers (4 405.00 


men at 45c per hour) 


) 


503. Grinders (2 202.50 


men at 45c per hour)... 


SOOO 
35.00 
50.00 

300 


30.00 


198.00 
APPORTIO 
Heat (6 


Light (8 per 


NED : N SI 


per cent of $270.00) 


cent of $200.00) 16.00 


Power (5 per cent ot SH00.00 ) 50.00 


General expense (5 per cent of $2400.00) 120.00 


Total 182.20 
Total cleaning cost $ 1,347.70 


charged on the basis of molding 


6400 


This department is also 


productive hours, thus $644.85 divided by gives the rate 


of 2lc per molding hour 
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REPAIRING 
SUPPLIES MONTHLY 
551 Foreman (225 hours at $1.00) ....$ 225.00 
52 (3 men at 45c per hour) ... 303.75 


LABOR AND 
52 Labor 
91 Supplies (files, drills, chisels, copper 


40.00 


wire, etc.) 


APPORTIONED EXPENSES 

$270.00) 
$200.00 ) 
$600.00) 


Heat (3 per cent of 
Light (4 per 


Power (2 per cent of 


8.00 
12.00 
48.00 


cent of 


General expense (2 per cent of $2400.00). 
Total 76.10 
644.85 


molding 


Total repairing burden $ 
This basis of 


productive hours, thus $644.85 divided by 


department is also charged on the 
5400 gives the rate 
molding hour. 


JAPANNING 


oO! 10c per 


LABOR MONTHLY 


~ 


601 Foreman .... - . 3 225.00 


602 Filling and japanning 300.00 
603 Sanding 200.00 
604 Rubbing 200.00 
605 Varnishing 150.00 
606 Skilled 


607 Unleading, 


labor 50.00 


trucking and cranes 65.00 


OUS Oven tender 100.00 


SUPPLIES 
651 Fillers 


OD 


200.00 


Japan 100.00 


> 
? 
) 


653 Sandpaper 100.00 


654 Rubbing stone 2.00 


655 Varnish 50.00 
656 Coal 200.00 
657 Gas 200.00 
658 Wood 

659 Kerosene 
660 Felt blocks 


661 Miscellaneous 


5.00 
5.00 
5.00 
5.00 


\PPORTIONED EXPENSES 


$450.00) 275,00 


Compressed air (45 per cent of 
Heat (30 per of $270.00) 81.00 


cent 


(30 per cent of $200.00) 60.00 


> 


(2 per cent of $600.00) 120.00 


General expense (28% per cent 


$2400.00) 684.00 


a process, therefore it 1s assumed 


ts that will go through this process will be of 
that 


rodu 
produ unitorn 


character. In case the japanning department should 


incurre 
and di 


the de- 


be made a production center and all the expenses 


totaled 
through 


in this labor and supplies will be 


that 


determine the 


including 


vided by the number of units pass 


partment in one month to cost per unit 


However, if a variety of products go through in insufficient 


to permit setting up a special rate for each one it 
this 


quantity 


will be necessary to base cost on productive labor in 


the molding department, as in the case of sandblasting, clean- 


ing and repairing. Thus, japanning will cost $3332.00 divided 


by 6400, giving a burden rate of 52c per molding hour 
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COMPRESSION 
SUPPLIES } 
Engine oil 


LABOR 
701 
702 
703 
704 
705 


706 


AND ONTHLY 
50.00 
52.00 

7.00 
16.50 
17.50 


Compressor oil 
Packing 
Cylinder oil 
Grease 


Total 


maintenance gang 


150.00 
Labor furnished by 
whose time is charged to general expense. 

APPORTIONED EXPENSE 

300.00 


Power (50 per cent of $600.00) 300.00 


450.00 


Total compression expense $ 
Compression expense is distributed on the basis of the num- 


ber of cubic feet used for the various pipes. 


DISTRIBUTION OF COMPRESSION EXPENSI 


Cubic Per 
feet 

department 24 2 $ 

120 10 

300 = 25 

540 45 

216 18 


cent 
Melting 
Molding 


Sandblasting 


9.00 
45.00 
112.50 
202.50 


81.00 


department 


Japanning 
General expense 
Total 

The heat 
ther 


1200 100 $450.00 
The 


main- 


expense consists of the cost of coal alone. 


expenses in nnection with this item, namely 


nance, operation cost, and supplies are cared for through 


The 


identified with so many of the departments 


he general 


tend the 


expense account work of the men who 


boil 

DOMUerS 1S 
1 
} 


impossible to distribution of 


The 


annum at 


that it is affect an equitable 


coal cost 


the 


plant is quite large. 
300 tons 
total 
charge of 


the 


their wages unless the 


is based on an estimate of per rate 


of $10.00 per ton making a cost of $3000.00. This is 


$250.00 distributed 


fic or 


reduced to a monthly and is 


each department on basis of square feet of 
pace occupied. 
HE AT 
Square Per 
feet 
600 $ 
department... 1200 
... 15,000 
1500 
1500 
1500 
6000 


DISTRIBUTION OF EXPENSI 
cent 

5.00 
10.00 
125.00 
12.50 
12.50 
12.50 
50.00 


22.50 


Melting department 
Coremaking 
Molding 


Sandblasting 


department 


Cleaning 
Repairing 
Japanning 
General expense 


Total 


Light 


area heated 30,000 100 $250.00 


the and 
apportioned between light and 
The total 


which $200.00 is 


expense is based on average monthly cost 


the 


expense is 


basis of 
$800.00 


power on am- 


res used. electric current per 


mth of charged to light. Distribution of 


reduced to the wattage of 


the 


ght expense in the department is 


ich department For example, if sandblasting room 

es ten 75-watt lamps the total wattage for the sandblasting 

om is 750 watts. This system of measuring light expense 

id apportioning it to each department is used wherever there 

re no meters which give accurate measurement of the actual 

irrent consumed. 

DISTRIBUTION OF LIGHT EXPENSE 

Per 

Watts cent 

330 3 $ 6.00 


3300 30 60.00 


Core room 


Molding department 
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660 

880 

440 4 
3300 §=330 
2090 «619 


12.00 

16.00 

8.00 
60.00 
38.00 


Sandblasting 
Cleaning 
Repairing 
Japanning 
General expense 


Total 11,000 100 


Power costs 


$200.00 


the 
a plant at 
the foundry or whether it is purchased from the outside. 
the 
distributed 
to cach department on the basis of the horsepower of each 


are arrived at in connection with cost 


for current whether the current is generated in 
In the hypothetical case which has been set up here 
power cost averages $600.00 per month. It is 


motor used in that department times the number of hours 
that the motor is in use. 


DISTRIBUTION OF POWER EXPENSE 


Per Cent 
Melting 4 $ 
Molding 6 


24.00 
36.00 
30.00 
30.00 


Sandblasting . 5 
Cleaning re 
Repairing — 12.00 
120.00 
300.00 
48 00 


Japanning 
Compression 
General expense 


Total ee ree $ 600.00 


determined on an annual basis and then 


rate which is ap 


General expense 1s 
subdivided by 12 to arrive at the monthly 


portioned to the various departments on the basis of labor 
The list of 


numbers are 


hours the general their 


expenses and account 


given below 


GENERAL 


1001 Salary of superintendents 
1002 


EXPENSI 
4000.00 
1200.00 
3199.60 
5000.00 
1300.00 
800.00 
200.00 
1500.00 
1500.00 
3170.00 
200.00 


Clerical salaries 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 


1014 Miscellaneous expense 


General labor 


General repairmen 
Watchmen 
Truck maintenance 


Maintenance of building 


Maintenance of machinery and equipment 


Depreciation on building 

Depreciation of machinery and equipment 
Depreciation on office equipment 
Taxes 1500.00 
Insurance 1000.00 
1000.00 


BOQM kcccccns ...S 25,569.60 


\PPORTIONED EXPENS! 


Per Cent 
Compressed air 
Heat 
Light 


Power 


972.00 
194.40 
456.00 
‘ 648.00 
work 


Defective FOU.00 


3,230.40 


Total 

Total general expense $ 28 800.00 
$28,800.00 divided by 

charge of $2400.00. 


i2 gives a monthly general expense 


DISTRIBUTION OF GENERAL EXPENSE 


Melting 3 $ 84.00 
120.00 
1200.00 


144.00 


Core making 
Molding 
Sandblasting 
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120.00 1102 sales cost 5000.00 
Repairing .. 2 48.00 1103 Clerical salaries ... — 5000.00 
Japanning yy 684.00 1104 Stationery, printing and postage 1200.00 
—--—-- 1105 Office expenses 350.00 

SOE, nctestaccannenes $ 2400.00 1106 Telephone and telegraph ... 1000.00 


Cleaning 


ADMINISTRATIVE AND SELLING EXPENS! 1107 Legal expenses 500.00 
Administrative and selling expense is composed of all those 1108 Professional fees 500.00 
items of expense which are necessary to the operation of 1109 Subscriptions 300.00 
the business, but which have no immediate connection with 1110 Fire Insurance Parks 1600.00 
the actual production, and therefore with the cost of produc- 1111 Interest on loans om — 1000.00 
tion. However, these expenses vary in almost direct pro- 1112 Discount on sales ....... 3000.00 
portion to the volume of the business. It is therefore found 1113 Bad debts = 3000.00 
justifiable to distribute office and selling expenses to the 1114 Miscellaneous expenses .. 1000.00 
individual jobs on the basis of a flat percentage of the foundry ee = 
cost of these expenses and their account numbers are as T 7000.00 


follows: 
1101 Executive salaries $ 5000.00 Grand _ total es wwees Se eee 





How and Why in Brass Founding 


By Charles Vickers 











Cleaning Brass Castings ‘™ chansed siving on -_ = 
We weld grate ahve mp a ee 


Aya ; any notches in the cast ingot of brass following cheap mixture 
gestion as to the best method for clean- 


Be the ridges inside the mold that produce’ run the castings. It must 
ing small brass castings, weighing from : 
z : these notches should be made as round- hot enough to flare strongly. 

1 pound each. We do not have . ~ : 
bi 1 th ht of } ee ee 
vast ne Wwe lougn 0 USING ‘ . 
es <i base, so they will not crack and make 


tumbling barrel. We want 


e and spread out‘ at the CHEAP YELLOW 


ae crevices into which the metal can run 
learn this is advisable and what 
; oie and thus get anchored. 
to put m the barrel with the caste me : , 

I : ~ To prevent sticking: of the brass, coat Lead 


ings to clean and brighten them? : ae 
“yi ; the molds with a cream made by mixing Tin 


Oblique tumbling barrels frequently , a ' ' , 
“  plumbago with kerosene. The oil will Aluminum 


are used for cleaning small brass cast- ; Rt gi 
not cause the metal to fly when it is Add the aluminum to 


ings. If the barrel is to be run dry . : aos 
poured and after the ingots have been it is melted. 


the skimmings from the hearth can _ b ro , - 
used a few times they will come‘ out 


ut vith the castings with the effect : iat 
pu : t - - ' ' bright and _ clean. The molds will . 
‘leaning and brightening them, also ; 
oS Come - & , 2 require coatil at intervals of several Making Magnesium 


making it easier to separate the dirt 


days. | Alloys 


\ horizontal wood-lined tumbling  bar- We understand that an alloy of 10 


rel that tumbles wet and has a settling Uses Too Much Lead in per cent magnesium with 90 per cent 
° copper is being used wn brass f undrics 
Brass Mixtures We have had no experience with maqne- 


. 


We are making small brass castings sium, and would like to learn what it 
} 


from the skimmings 


trough to retain ‘the fine brass from the 
skimmings does good work in cleaning 
small brass castings, when the barrel 
is packed full of castings mixed with 
the @ mixture of copper, 65 per cent; sine, Magnesium is a metal like aluminum 


weighing about half a por each, using and how the alloy with copper is mad 

skimmings and is then rotated until 

yr cent; lead 8 per cent, and tin, 2 but is even lighter in weight than alumi 
, 


contents are polished 


Such a barrel is not expensive to in j cent, The castings are thin and num, but it is not used to the extent 


stall and will not only clean the cas 


but is a great aid in salvaging 


m design, ! netal must that aluminum is because it is not s 
rtremely hot to run them. ‘ easy te anipulate in foundry work 
from the skimmings owing te he fact that it ignites and 
burns. T lore, it requires great 
care and special knowledge to mak 


Metal Sticks to Mold | . Mes : he ‘ “aa | ate { asting f magnesium, and few bras 


We experience difficu un our imgot rough ni mixture contains too founders attempt it. As a deoxidizer 
nt fe : it is used in alloys high in nickel, lik 
wposes ne monel metal and also to some extent 

in bronzes The alloy of 10 per 

magnesium; 90 per cent copper is 

venient when magnesium is to be 


/ 


his troubli r cen I] 
this ‘ t in small amounts to copper alloys, 


When new ingot molds are required 70.00 ie weed extensivels 


i ( | be < ~ ble ( » > : x ‘ 
it would be advisable to have the pat 26.00 It is not difficult to make this alloy. 
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he requisite amount of copper is 
elted 


the white 


under a covering of magnesia 


powder bought at drug 


tores) with which a little borax is 
ixed to hold it together. The pieces 

magnesium are tossed onto the top 

the copper where they lie on the 
lux until heated, and then are stirred 
to the copper. The magnesium will 
iss a little like zinc, but that is all, 
d there will be Iitle loss. It is 


tt necessary to use phosphorizers when 


aking such alloys. 


Flour Leaves Clean Skin 
on Brass Castings 


What kind of facing material can we 


lust on molds to 


our produce a nice 
bright skin on our brass castings? At 
present we employ plumbago and _ the 
castings present a dark skin. We make 


wheels and other 


trolley 


somewhat 


castings of a 


similar character which 


all 


are 


machined and 


not over our castings 
look so black they suffer sn comparison 
with castings made by other manufac- 
turers. Would you advise pickling the 


castings or can you suggest a more sutt- 
graphite ? 


Pickling brass castings is a messy job, 


able facing than 

is also expensive and time consuming 
and unless handled by an experienced man 
the results A red 
rass free from impurities, especially iron, 
is the first 
orange 


are not satisfactory. 
bright, 
this pur- 
pose virgin metals may be used with con- 


requisite to secure 


colored castings. For 
Trolley wheels are made from 
the tin 


8 per cent. Unless 


lence. 


a copper-tin alloy in which 
ounts to from 6 to 
undue amount of 


the 


phosphorus is em- 
should 
ight and pleasing appearance. 


ved castings present a 
Plumba- 
go facing is not suitable for molds for 
brass castings. It is only employed where 
castings are quite heavy. On green 
sand molds it is applied with a camel's 
r brush and on dry sand and skin dried 
Ids it is the 
wash made by mixing plumbago with 
The 
castings 


applied in form of 
satisfactory 
that 
over, is Not 
but flour. 
ere a particularly nice color is wanted 
flour the 
dusted 


water. 
for 
the world 
se meal or 


lasses 
ing 
used 


most 
and 
flour. 


brass one 


rye, wheat 


» coats of are applied to 


The 
through a muslin bag 


flour is 
the super- 
us material is blown off with a bellows 


of the mold. 


and 


iir hose. It may be necessary to em- 
a lifter to remove the flour where 
Ilects in the corners. 


Rigging Required To Make 
Aluminum Kettles 


le wish to manufacture cast alumi- 
kettles would like you to 


e us all the information you may have 


m tea and 
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on this subjeet, going into detail as to 
how the job should be rigged up; the 
pattern equipment, method of gating re- 
quired to ensure proper production of 
good castings. 

The 


into this line of 


most satisfactory way of getting 


work line will be to first 


obtain the services of a man expert in 
the art of casting aluminum utensils, 
and this simply is a question of com- 
pensation. The situation calls for the 
exercise of considerable ingenuity in de- 
vising follow boards, patterns, flasks 


Briefly it 
stated that the kettles usually are cast bot- 


and other equipment. may be 
tom up. They are gated on top of the bottom, 
this 
metal is 


stove plate practise in 
The the 


an important factor because if under %- 


following 


respect. thickness of 


inch, the molds will have to be poured 


so hot, the losses will be high, and offset 


many times a little more weight of 
aluminum. A finely finished split metal 
pattern should be used. The bottom half 
of the kettle is rammed up first on a 
follow board and rolled over; this is the 


cope. The drag is set on, rammed, lifted 
off, the half of the 
moved. replaced 
entire 


drag pattern is 
The drag is 
mold is rolled 
cope is lifted off 
the pattern removed, 
cope is returned to place. 
flasks that 
the kettle 
the kettle is 
sand rammed at the 
An ordinary jobbing 
this work difficult to 
molder accustomed to 


re- 

and the 
Then the 
half of 
the 


over. 
the 
after 


and cope 


which 
Aluminum follow 
the 
The 
green 
the 
will 


closely 


shape of are employed. 
made of 
time as 


molder 


inside of 
same 
drag. 
handle; 
making 
hollow ware in cast iron, will experience 


find 
but a 


no difficulty in turning out satisfactory 
aluminum kettles. An experienced hol- 
low ware molder with the help of a 
good patternmaker will be able to design 
and assemble the proper equipment in the 
event that it is not possible to obtain 
the services of an expert in making alumi- 


num castings of this character. 


—__—_ 


Lead Sweats Through 
Skin and Forms Scale 


Some of our small brass castings have 
a dark scale on the surface even after 
they have been sand blasted and dipped 
acid solution. We 
the following alloy: copper (scrap wire) 
85 pounds; lead, 5 pounds; tin, 
pounds ; 12.5 pounds. We 


sending a sample casting for inspection 


in a nitric are using 


2.5 


and zinc are 


and will appreciate your comments. 
The dark 


hardened by 


lead 
the 
the 
very 


scale is a veneer of 
the other constituents of 
alloy which creeps to the surface of 
Although this veneer is 
thicker the 
coloration produced by oxidation, and that 


castings. 


thin it is much than dis- 


is why it cannot be removed by either 


sand blast or acids. 
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The difficulty may be overcome by using 
the melting 

one that tends to hold in the lead. For ex- 
ample, about 1 


a flux on metal as it is 


per cent of a mixture of 


90 per cent plaster of Paris and 10 
per cent soda ash. The most satisfactory 
way to overcome this trouble is to change 


The 


the given alloy are not 


the alloy. proportions of zinc and 


lead in adjusted 


to produce a pretty-colored casting. When 
zinc is too high in a leaded alloy some 
of the latter is left free, gets out and 
shows on the surface of the casting. 
In percentages your mixture is as fol- 
lows; copper, 80.95 per cent; lead, 4.76 
per cent; tin, 2.38 per cent; zine 11.90 
per cent 

A somewhat similar alloy, but one 
that runs free of the lead sweat is the 
following; copper, 83 per cent; zine 11 
per cent; lead 4 per cent, and tin 2 per 
cent. Should this alloy be considered a 


little too yellow, the following alloy shows 


a fine gun metal color when machined, 


it is easy to machine and produce clean 


good-colored castings. The alloy is; 
copper, 83 per cent; zinc, 5 per cent; 
lead, 10 per cent; tin, 2 per cent. The 
use of scrap copper will not affect the 
lead sweat. 


Nickel Alloy for Valves 


We want to cast valves of a nickel 
alloy to match benedict nickel tubing, 
and the alloy must stand water pres- 
sures. We have had much trouble in 
getting such an alloy. 

The production of nickel alloy cast- 
ings that will withstand pressure re- 
quires much careful study and atten- 
tion to details, from the melting of the 
metal to the construction of the molds. 
A better melting ratio of metal to cast- 
ings produced than 2 to 1 should not be 


} 


expected as it is not economical to be 


too thrifty with the melting in the 


case 
of such alloys. The following alloy is 
a good one to experiment with, as due to 
its high lead content it is not likely to 
leak. 
NICKEL ALLOY FoR CASTINGS 
Per cent 
COL pueine bas RaRGARORERS 00d Re 
EE Taivaawtwanaees-c 15 
MR scuseéaasaas 20 
SE viveseusevees ..10 
FUL wikcwheaeb atin bekecmeeetes 2 
It is advisable to purchase ingots of 
an alloy of 50 per cent nickel and 50 
per cent copper, and melt 30 per cent 
of this half and half alloy with 38 
per cent copper. The zinc, lead and tin 
then can be added. Use charcoal as 
a covering on the metal, and an alloy 


of nickel and : 
An 


can be 


for a deoxidi 
nickel 


should this be preferred 
to the alloy of 50-50 copper nickel. 


magnesium 


zer. alloy of zinc and also 


obtained 











Graphite Form in Gray Iron-I 


First or Primary Graphite Influenced by Occurrence of the Structural Form 
of Agraphitic or Amorphous Carbon—Micrographs Indicate Re- 





lation of the Primary Forms to the Graphite Flakes 


HE amount and distribution 
graphite flakes gray 
one of the more important of the 


the 


in iron is 


factors governing physical prop- 


erties of gray iron. Comparatively 
little is known about graphitization in 
commercial gray irons, at least from 
the viewpoint of che practical toundry- 
man. Besides, little of what is known 


is utilized by the average foundry. It 


is an object of this paper to bring 
home some of the existing knowledge 
The author is chemical engineer, the Niles T 

Works Co., Hamilton, O The article was su 


mitted for publication Dec ¢, 1932 


of 


BY J. W. BOLTON 


to foundry problems, as well as to 
give an exposition of some of the 
work on graphitization conducted at 
the laboratory of the Niles Tool 
Works Co., Hamilton, O. 

Every foundryman’ knows _ that 


analysis is not the only factor in pro- 
jucing a close-grained, 
machinable 


fine strong, 


easily iron. The struc- 


ture itself is what produces. the 


strength or weakness; just in steel. 
From the viewpoint of the m who 


in 


the casting lot more knowl- 


1aKeS 


about structur betore 


will make the best casting. To b 
sure, much is known on this subject 
and some foundries apply this exist 
ing knowledge to the benefit of the 
finances. The practical man is inte: 
ested in any developments which ca: 
be used profitably. 


While analysis is valuable and eves 


indispensable, experience shows that 
) tt the whol thing Uther f 
Ss enter into the quality of the ir 
For example, out of three mixes us¢ 


Dy the Niles 
ne made | 


Lo. 


Too! 


Dy the Black 


Works ( »., al 
l & 


routine trom 


Clawsor 


Jul 


out of the daily 





Fig. 1.—Influence 


potential distr 


ution of carbon in white tron on the formation raphite micrographs 

show some striking distribution f graphite which indicate its p hle genesis, | 

A shows striations in graphite resembling some cellular cut distributions. The prese) p s out hor 
this graphitisation has been caused decomposition cementtt l other chanas and ts , ssart influenced 
by any stresses. Unetched: x 50 d 

B shows a cementite » area ma tled st tron. Not resemblance of distribu entite (white) 
to the distribution of graphite shown in A. Etched with picri id; x 125 dia 

C is from a slightly hypereutectoid iron. Note that distribution of ap iphite and cementite is the same in portion of 
striation shown, This juxtaposition (which is shown more cle rly under the microscope than on the picture) is prac- 
tical proof that the striated graphite was a result of graphitization of the « irbon of the cementite structure with but 
little subsequent grain growth and movement. Etched with picric acid, then slightly repolished: in x 100 dia. 

D illustrates the same phenomenon shown in C: treatment and magnification the same. 


E—Clustering of graphite flakes found 


! 


n the skin of 


some castings. 
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Unetched: x 


65 dia, 
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» November all test bar re- reted out, their significance 


ults were picked. Each re- ; eer : determined, then the condi- 
— “a Y APPLYING the results of research to practical i , . 


foundry work the author has produced definite facts 
regarding the influence of certain forms of graphite on 
gray iron. He offers proof that the forms of combined 
carbon determine the first arrangement of graphite 
flakes. He also distinguishes between the two forms— 
according to origin—of graphite flakes and names these 
forms “primary” and “secondary.” The articles discuss 
only the effects of the flake formation, but this ¢s 
carried into the practical field and so presented that ‘the 
foundryman not deeply initiated in the science of metal- 
lography may understand the author's reasonings and 


ult was the average from an tions which produce them cat- 


inalysis of two bars poured alogued. That is a big or- 





the same time, running der. However, analysis must 


ver 4500 pounds transverse be continued. Test bars are 
trength on the standard ar- not the casting. For example, 
itration test bar. The re- a 1.70 per cent silicon iron 
ults showed silicons 1.07 to showing 5000 pounds trans- 
71 per cent, manganese 0.39 


0.61 per cent, sulphur 0.09 


verse strength would be in- 
ferior to one with 1.25 per 
to 0.134 per cent, total car- cent silicon and 3800 pounds 
ons 3.07 to 3.56 per cent, and 


phosphorus 0.27 to 0.66 per 


tensile strength, both irons 


: being used in heavy sec- 
conclusions. 











cent. While these variations tions. But while using analy- 
lid not occur in the same sis, is should be remembered 
mixture, they are great that the ultimate solution lies 
:, enough to show, when the high high combined carbon, low total car- in knowing all about changes of struc- 
strength of all the bars is considered, bon, low silicon and other factors ture. 
that the melting conditions, the grades generally producing greater strength These structure changes involve not 
f iron and scrap, the pouring temper- ~ do not always do so. We must know only the changes in amounts. of 
ture, the amount of air and many. more of that which lies back of analy- graphite, pearlite, steadite, cementite, 
ther factors may be as «important, sis, of pouring temperature, of section snd ferrite, but also the little known 
more important, than analysis. size. These factors influence the struc- changes involving: particles of almost 
Many writers have pointed out ‘that’ ture. The structures have to be fer- molecular dimension We refer to 





F shows a form of secondary graphitization. This sample was heated to 1800 degrees Fahr. for 2 minutes and 
quenched in -oil.. Unetched; x 125 dia. 





G shows bunched graphite at a higher magnification. Unetched; 300 dia 

H, a small nossle casting, was pulled out of the sand while red het. On polishing, a cross section showed this 
remarkable arrangement of graphite. These graphite forms bear some relation to prima austentite in size and in gen- 
eral outline. The dendritic cores are free from graphite, (14. e. low in carbon), a condition resembling that which some- 
times obtains in the selective crystallisation of prima austemite; that is, the nucleus of prima austenite is compar- 
atively low in carbon. On cooling and growth the additions to the nuclear crystal are progressively richer in car- 
bon, and, unless diffusion is complete, the shell will be richer in carbon than the matrix. Unetched; x 125 dia 

I and J show portions of this structure as seen at higher magnification. Unetched; x 325 dia. 

K shows occurrence of ledeburite in cementitic area. Note resemblance of this structure to that shown in F., 
Etched with picric acid; x 100 dia. 

L shows graphite structure which existed in sample F before heat treament. Unetched; x 100 dia, 
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Fig. 2—These illustrations show a number of the more common forms of graphite flakes. The peculiar group- 
ings and whorls suggest the need of research to the careful investigator. 

A is what might be called a normal distribution of graphite flakes; that is, the flakes are medium sized and there 
is no pronounced grouping. Unetched; x 100 dia. 

B shows marked grouping of graphite flakes in whorls, first illustrated by the author in Fig. 13, p. 110, THe 
Founpry Feb. 1, 1922. This condition seems to cause a rather weak iron. Unetched; x 65 dia, 

C—From a mixture containing about 30 per cent charcoal tron. Unetched; x 100 dia. 

D shows another grouping of graphite flakes. Note the rounded particles as opposed to the long, coarse flakes 
of B; 20 per cent charcoal tron in mixture; silicon 1.34 per cent; total carbon 3.79 per cent; strength low. Un- 
etched; x 100 dia. 

E—The graphite flakes occur in curved pencils rather than in comparattvely straight flakes. Unetched; x 65 dia. 

F—Silicon 1.04 per cent; total carbon 3.25 per cent. This sample was annealed in ashes at 1600 degrees Fahr. for 
5 hours and cooled in furnace. Note black bunches round of temper carbon, the regular graphite flakes (curved and 
gray) and ferrite (polygonal crystals). This illustration shows the two forms of graphite in cast iron. Etched with 
picric acid; x 100 dia. 


G—An iron showing open grain in some places. There seems to have been local precipitation of graphite in large 
bunches rather than formation of the long heavy flakes usually associated with open grain. Unetched; x 100 dia, 
H shows influence of bad melting and high sulphur on graphite flakes. Unetched; x 100 dia. 


’ 


strength 0! 
the sound bar. Such examples could 


gases in the iron, to actual distri- prepared. Strength tests at this plant gas which lowered the 
bution of silicon, and to other simi- are made in duplicate. It was not 


lar phenomena. Foundrymen have long before it was noticed that where be multiplied indefinitely. In the pres- 
plenty of practicak evidence of the ex- the strength was low, one bar of the ent stage of gray-iron research, a lot 
istence of these latter changes. As two had been thrown out because is not known 


about these complex 
an example, a list of analyses of irons, of some flaw. The usual 


type of flaw mechanisms, but the next few years 
all of which run under the require- is the small blowhole. This indicated 


may bring the solution. 
ment of 3800 pounds transverse, was 


that the iron was about saturated with In a previous article* the writer has 
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indicated the general structure of 
graphite flakes, outlined some of the 
factors of graphite growth, and showed 


how the general formation and growth 
the 
~he ; . I 
chemistry. n 


familiar laws 


this 


of graphite follows 


of physical article 
t is intended to make more clear how 


flakes 


forms of 


the graphite are 


pencil-like 


formed from the various car- 


exist in combination or 


This 
interest to 


bon which 


n solution. work should be of 


special foundrymen, as _ it 


was done on regular commercial irons 


with the ordinary ranges of silicon 
and other elements. 

At stated in the article referred 
to, graphite flakes consist largely 


*Tue Founpry, June 1, 1922. 
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carbon enmeshed in 
The flakes 


and occluded 


of graphitic 

also 
gases 
graphite 


a ferritic network. 


contain sulphides* 


The 


augmented by 


-, nuclei of 
the phenomenon 


flakes 


their original 


original 
are 


of grain growth, the not re- 


Maining in place in car- 
bon-rich areas, but slowly agglomerat- 


ing into fewer and larger flakes. This 


growth and the related’ graphitization 
phenomena of the combined = and 
dissolved carbon may proceed below 
the A, point on the iron-carbon dia- 
gram. The final shape and distribu- 
tion of these graphite flakes have a 
*Tue Founpry, June 1, 1922. 

**Tario Kikuta, in fifty-ninth report of the 


Iron and Steel (Tohoku 


Japan). 


institute Imp. university, 


profound influence on the 

of the castings. We have 

a high strength iron wit! 
graphite flakes, nor a weak 
with fine, evenly distributed 
flakes. Knowing how to prod 


proper graphite flake structurs 


a big step to obtaining the be 


of gray iron. 


Since publication of th 


fluence of Graphite 


have been published, or have 


the author’s attention, a 


valuable articles on 


} 


various workers. A 


some. of these is 
because the exposition of the 
1922 


*Founpry, June 1, 


nat 
pa} 


on lIron,’’* 


graphiutiz: 


incorporated 


rope 1¢s 
ve seen 
( iTs< 
c one 
graphite 
bean 
iuce C 
, 
Wil De 


ver, “In- 
there 


come to 


number of 


ation by 


brief account of 


here 


influence 





Fig. 3—The practical foundryman probably has never stopped to consider that the combined carbon of gray cast iron 
Because of changes in the phosphorus and graphite 


undergoes much the same changes on heat treatment that steel does. 
formation it seems unlikely that heat treatment of gray iron will be generally used. 
has about the same strength as the original, less deflection, and is intensely hard. 


heat-treated tron 


A—White cast iron; all carbon combined. 


with picric acid; x 75 dia. 


B—Ordinary gray iron heated quickly to 1800 degrees Fahr., held 2 minutes and quenched in oil. 
or needle-like structure is characteristic of martensite. 
rounded spots are probably troostite. 

C—Ordinary gray iron heated quickly to 


which is barely resolved at 575 diameters magnification is sorbite, or 


picric acid. 


White portion is cementite 


T he 


white 


and ledeburite: 


background 


dark is pearlite. 


austenitic. The 


is probably 


Etched with Kourbatoff’s reagent for hardened steels; x 1000 dia. 


1800 degrees Fahr. and cooled 


sorbite just passing into pearlite. 


air. 


The finely divided 
E ti hed 


D—The same sample shown in Figs. B and C was held at 1800 degrees Fahr. and cooled in the furnace. 


micrograph shows that the combined carbon is now in the pearlitic state, the normal state of combined carbon in gray 


cast tron under 0.80 or 0.90 per 


cent 


combined carbon, 


Etched with picric acid; x 


600 


dia. 


Et 


Our experience has been that 
hed 


The acicular 


dark 


Structure 


with 


The 


E—Represents a section of an arbitration test bar which had a transverse strength of 5000 pounds. Close inspection 
shows small grains of finely laminated pearlite. Etched with picric acid; x 1000 dia. 


F shows ledeburite. 


pearlite. The cementite being 


Ledeburite is the eutectic of cementite and austenite, 


hard. Phosphorus is 0.27 per cent. This section is largely 


polished in relief. 


was 


cementitic,. Etched with picric acid; x 600 dia. 


transformed in cooling to cementite and 
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of pre-existent forms of carbon on the 
graphite flakes will be 
the light of this new 


formation of 
more clear in 
knowledge. 

A number of workers have put forth 
iron-carbon equilibrium  dia- 
grams. Without going into any great 
detail about a subject on which he is 
moderately familiar, the author 
that (around 


graphite 


double 


only 


cannot the eu- 


directly 


believe 


tectic line) forms 
from 


a graphite-austenite 


solid solution of carbon or from 


rather 
for- 


eutectic 
the 
has been 


cementite; unless 


solution 


from 
of this 


than 
mation solid 


preceded by formation of cementite. 
Two practical and familiar experiences 
will illustrate. With more rapid cool- 
ing, more cementite and less graphite 
is formed. If formed 
from an_ iron-graphite the 
quicker cooling would show this mix- 
ture rather than cementite. It is every 
slow cooling 
produced at 


were 
mixture, 


cementite 


day experience that on 
much large graphite is 
the expense of cementite carbon. Thus 
the final form of carbon 
temperatures and cemen- 
the primary. This view 
does not question the 


graphite is 
at ordinary 
tite carbon 


of the author 


existence of carbon in solid solution 


iron as free carbon, not ce- 


Thus it was pointed out that 
ferrite to 


in gray 
mentite. 
some carbon must exist in 
allow the phenomenon of grain growth. 
H. A. Schwartz, H. R. Payne, A. F. 
and M. M. Austin’*, 
shown that there solid 
tion of the stable system (iron-carbon) 
as well as the austenite 
(iron-cementite). solution 
they 


Gorton have 


exists a solu- 
solid solution 
This 
and dissolved 
boydenite. The solubility curve 
in boydenite has been de- 
termined. They explain graphitization 
as taking place by supersaturation of 
boydenite. The definite determination 
existence of this 
(boydenite) makes much clearer 
the mechanism of 


solid 
of iron carbon 
named 
of carbon 


of the intermediate 
Stage 
our conceptions of 


graphitization. 


Pressure Modifies Results 


In considering the formation of 
graphite flakes the temperature, varia- 
flakes, and the pres- 
elements have 


size of 
other 
mentioned. Another factor—pressure— 
has not received sufficient recognition. 
It is the most foundries 
to put faces to be like 
those on lathe beds, in the drag. This 
cleaner surface 


tions in 


ence of been 


practice in 
machined, 


not only produces a 
for machining but some claim it tends 
to close the grain. This, insofar as 
know, has not been definitely 
proved. However, several writers have 
attributed the phenomenon known as 


we 


*Transactions of the American Institute of 
Mining and Metallurgical Engineers, 1922. 
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Their ar- 
retained in 
when under 
formation of 


chill* 
that 
cementitic 


internal 
gument is 
the 

high 


to pressure. 
carbon is 
condition 
pressure because 
flakes 
of the metal. Foundrymen 
that gray iron shrinks much less 
iron. Can we make closer 
by increasing the ferro- 


graphite involves an expansion 


will re- 
call 
than white 
grained iron 
static pressure? 


Annealing and tensile tests of gray 


castings have been 
and R. S. 
irons 


made by J. 
MacPherran.* 
one 


iron 
F. Harper 
On the type of 
hour’s annealing at 1150 degrees Fahr. 
A lowering of 
accompanied 
graphite 
combined car- 
at 1250 de- 
degrees Fahr. 
Somewhat 


examined, 


produced little change. 

the properties 
by some 
flakes 


bon 


physical 
enlargement. of 
and decrease in 
followed annealing 
grees Fahr. At 1400 
the change is complete. 
above 1400 degrees Fahr. the graphite 
goes back: into’ solution. Continued 
annealing at 1150 degrees Fahr. caused 
strength. It would 
data submitted that 


were largely due 


material loss of 
seem from 
the results obtained 


to changes in graphitic and combined 


the 


be interesting to 
influence of these treat- 
phosphorus-rich structures. 
temperatures a 


carbons. It would 
the 
ments on 
At somewhat 
change 
structures. This may 
able to do with the properties of high- 
be noted 


study 


higher 
occurs in 
have 


decided steadite 


consider- 
phosphorus metal. It may 
in passing that there is resolution of 
irons on 


graphite in hypoeutectoid 


heating. 
Due to Graphitic Carbon 
A. W. F. 
black 


in annealed 


attention to 
occasionally 
steel. It has 
black 


carbon. 


Green* calls 
occurring 
tool 


this 


fractures 

carbon 
that 

due to 


been shown case of 
graphitic 
that there 


time, 


fracture is 
The 
other 
ture, and chemical composition 
the formation of 


evidence showed were 


influences beside tempera- 


which 
contributed to 
indeed interesting to 
practical foundry view- 


graphite. It is 
men with the 


point to see these unusual tendencies 
toward graphitization because study of 
may enable them 


these phenomena 


to control the properties of the metal 
closely. 
flakes 
freeing of 
from 


more 
iron result 
nongraphitic 


the iron. 


Graphite in cast 


from __ tthe 


(agraphitic) carbon 


*Professor Heike, in Stahl und Eisen, March 2, 
1922, and Richard Moldenke in Principles of Iron 
Founding. 

*J. F. Harper and R, 8. MacPherran, “Anneal- 
ing Gray Cast Iron,’ Vol. 30, Transactions, 
American Foundrymen’s association, and Tug 
Founpry, March 1, 1922. 

*Chemical & Metallurgical Engineering, Aug. 9, 


1922, p. 265. 
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have existed in one 
forms; in chemical 
solution. For a 
the agraphitic 
generally thought to ex- 
In reality, it ex- 
solution. 


This carbon 
of two. general 
combination, or in 
number of 
carbon 


may 


years all 
was 
ist in combination. 
both in combination and 
This has been proved in various ways 
and the fact follows the general laws 
of physical chemistry. 


ists 


Structural Forms Vary 


Agraphitic carbon may exist in a 
number of forms. The 


principal ones are primary cementite, 


structural 


prima austenite, eutectic cementite, and 
(ledeburite), proeutectic ce- 
mentite, proeutectic austenite, cemen- 
tite separating from _ supersaturated 
austenite, boydenite, and pearlite. These 
con- 


austenite 


carbon 
This sug- 
various 


forms vary in 
and in distribution. 
gests that they should have 
tendencies toward graphitization. While 
this has recognized in case of 
hypereutectic irons, there has been lit- 
tle proof advanced to show what 
these tendencies are in the commer- 
cial hypoeutectic metals. It is a pur- 
pose of this article to show that the 
first or primary graphitization is in- 
fluenced profoundly by occurrence of 
the structural forms of a graphitic car- 
bon. 

Cementite, (Iron carbide, 


structural 
tent 


been 


Fe,C) exists 


as the free carbide or in solu- 
tion. The 
often described as 


it is stable at room temperatures only 


either 
compound cementite is 
metastable; that is, 
because cooling has prevented its de- 
composition into carbon (graphite) 
and iron (ferrite). 

This decomposition proceeds accord- 
ing to the 

Cementite = 
Energy 


reaction 
Carbon + Ferrite + 
It is a general law of chemistry that 
reactions which give off heat, or other 
exothermic), proceed 
This finely divided 
the 


solid 


energy (i.e, are 
toward completion. 
dissolved in 


(atomic) carbon is 


surrounding ferrite, forming the 
called boydenite. 

The carbon in 
denite is limited so that’ shortly 
graphite carbon begins to 
This action of carbon in boydenite is 
similar to that of cementite in auste- 
nite. The viscosity of the 
metal is high, the metal being more 
or less rigid. Therefore, the graphite 
is held started to 
precipitate if the metal is cooled rap- 
Slow cooling gives a chance for 
allowing graphite 


solution 


solubility of boy- 


separate. 


red hot 


close to where it 
idly. 
more 
growth to occur. 

It has beer. known tor a long time 
that graphite flakes separate in the 
form of kish above the solidification 
from irons with enough car- 


movement, 


point 
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THE TABOR. MANUFACTURING CO. 
6225 TACONY STREET 
PHILADELPHIA, PENNA 


May 25, 1923. 


Mr. J» D. Pease, 
Director Advertising Sales, 
THE FOUNDRY, 
Cleveland, Ohio. 
Near Mr. Pease: 
We have your favor of the 23rd inst, and 
are very glad indeed to add our endorsement of the ad- 
‘vertising value of THE FOUNDRY to the many others that 
you will without doubt receive. 
As “actions speak louder than words" we 
might point to the fact that while our Molding Machines 
go only to the foundry industry, THE FOUNDRY is the only 
medium of advertising of which we make use. 
You, therefore, must know that we appreciate 
the value of the service that you render, for if we did 
not feel that your esteemed publication covered the entire 
| field and covered it fully and thoroughly, we would be ad- 
vertising elsewhere in addition to your paper. 
With kind regards, we remain 
Very truly yours, 
THE TABOR MANUFAS TURING JOMPANY 


Secretary { 
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Cheapens Core Sand Mixtures 


Experiments Said To Indicate Costs In Shops Making Light Steel Castings 
Can Be Reduced by Using Heap Sand in Cores—Tensile Testing 
Machine Determines Strength of Dried Mixtures 


BY C. S. KOCH 


HE object of this paper is not sheet was given the tensile strength lon for commercial oil mixtures, and 


to cover the entire field of mak- of the cores, the cost of the mix- $3.50 per ton for new sand, with a 
ing cores for light steel foundry ture as well as much other informa- mixture of one to forty, 100 pounds 
vork, but is rather to give, in a gen- tion regarding methods by which the’ of core mixture costs 32c for ma 
eral way, the results of an investi- sand was mixed, time and tempera- terials alone. 
gation made at the plant with which’ ture of baking, and other details, con- lo compare with this, let us con 
he writer is connected, at the in- cluding with a statement as to the sider the value of 100 pounds of 
igation of the Electric Steel Found- quality of the resulting cores. The core mixture made from heap sand 
rs Research group permeability of the cores is not in with a pitch compound as a_ binder 
[The research was not started for cluded because in the early months Using the value of 2'4c per pound 
the reason that the cores which the of this investigation repeated tests for the pitch compound and_ noth- 
roup as a whole were making were were mad, on the permeability of ing for the value of the heap sand, 
‘tt satisfactory, but rather to de the cores by one of the well known which in most foundries s thrown 
ermine if it were not possible to methods of permeability Results away being in excess of that neces 
duce cost of core mixtures, es showed that all cores made with the sary for molding, th value of the 
ecially costs by the use in the cores sand and ordinary cor binders on mixture is 3c per 100 pounds 
more heap sand. Other points also. the market came well within the prac Now assuming that it wet pos 
ere to be considered, such as tem- tical requirements It. of course, sible. which it is not. to entirely sub 
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G. 1—DRYING TIME TESTS FOR CORE OIL MIXTURES, WITH 1 PARTS NEW SAND AND PARTS CORE Ol! rHt 
rESTS WERE MADE ON BRIQUETS HAVING A BREAKING SECTION X INCH 

rature and time of drying, per- showed that different sands and dii stitute such pitch cores for oil-sand 
tage of moisture in cores, and all ferent binders gave somewhat. dif cores, and assuming the figure ofl 
er matters pertaining to coremak Ierent degrees ot permeability, but S00 pounds of core mixture pe to 
which might facilitate output the open sand used by well known’ of castings, it may be readily s 
In such an investigation, two im foundries is so far within the allow that a reduction in cost of $2.32 per 
tant measurements were necessary able limits of permeability that we ton could be mad 

every mixture tried: namely. the could not even determine what would On a basis of 500 tons of castings 
neth of the core and the cost of be the danger point. This, of course, per month, this saving would be $1160 
mixture. Therefore. a small ten-' applies to the vast majority of cores. per month, If oil continues to ris 

test machine was developed by Some cores with small openings, al- the saving would obviously be greate: 
ch briquets were _ pulled. These lowing insufficient venting, might However, it is entirely probable that 
uets had a_ breaking section of Prove exceptions. for a foundry such as the one with 

am Rentle® teat tn. 24 ie which the writer is connected, it is 

; square inch; that is, 2 inch Few Know Costs a : ee 
the side, instead of the more com- , . advisable to use three general core 
: It probably is true that few foundry- , : ; 
ly used inch square _ briquet. ; mixtures, depending entirely on th 
. : men know the cost of their core mix ; 
cost was taken care of by fgur- ai ‘ re cores in question. These mixtures are 
; abe: tures. They may be familiar with e.8t : 
the actual cost of 100 pounds ot as follows: 
cost of core mixtures per ton of cCast- “1 ' ' 
ed core sand : . Che best possible oil-sand_ core 
_, ings. However, to properly determine amounting to 15 per cent by weight 
cordingly, a test sheet was made ' : ' 7 
; hi the choice of core mixtures to be of the total core mixtures 
rery ixture te d, and on this . . . _ “or itt 
wey Saws used for different purposes, the value A medium priced core mixture us- 


: . ing corn flo inde 50 per 
of each mixture for 100 pounds should & flour binders with i 


oe — at the convention nid in ; ' cent new sand, for about 35 per cent 
rican Foundrymen s association, _ hele in e figured. £8 p t 

land The author is president of the Ft a 8 ee by _ We ight ot the work, 
Steel Casting Co., McKeesport, Pa faking the value of 75c per gal- Still cheaper pitch or paper mill 
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TESTS OF DRYING 


MIXTURES USING CORN FLOUR BINDER 
PER CENT MOISTURE 


X INCH—0.5 


cores with only 1/3 new 
possibly 50 per cent of the 


by-product 
sand tor 
work. 
discretion should 


Extreme govern 


the selection of the mixture to use 
should a cheaper mixture 


In no Cast 


be used if quality of the product 


is thereby affected. However, it ap- 


pears to the writer that in the past 


practically all the cores’ in _ steel 
foundries making light work have been 
made from expensive oil mixtures us- 
ing all new sand, although a large 
percentage, as stated before, could be 


made of cheaper mixtures 


Used Pitch Compound Cores 


It may be of interest to know that 


for some months our foundry ran 
on a combination of 90 per cent pitch 
compound cores, and 10 per cent of 
a somewhat more expensive core mix- 
ture, with practically no oil-sand cores. 
However, it is not expected that such 
an extreme percentage of cheap cores 
is advisable in ordinary practice. The 


TEMPERATURES AND STRENGTH OF CORE SAND 


BREAKING SECTION 


investigation was 
from laboratory ex- 


conclusion of this 


not to be made 


periments or short tests, consequently 


cheap cores were used for consider 


able lengths of time, although it was 


» started 
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possibly gone  be- 
point. The use of 
than oil-sand mix- 


attention 


realized we had 
yond the danger 
mixtures cheaper 


tures, requires much closer 


on the part of the executive of the 
foundry than if a core room were run 
on only oil mixtures. 

It is 
are not 
to desire the use.of materials 


human nature for those who 


directly interested financially 
which 
more or less take care of themselves 
Making cores with a large percentage 
of heap sand, and with cheaper core 
compounds requires the close co-op- 
eration of the molding department and 
desire 


the core with a 


on the part of all to make such sav- 


department, 


ings possible. 

To anyone not particularly interest 
ed in making a financial saving, thi 
little 
haps the conditions which exist today 
such as to lead most per 
keen 


investigation wa 


paper is of interest, and per 
are not 
particularly regard 
This 


some two 


sons to be 
ing savings. 
years ago when 
everyone was endeavoring to. sav 
dollar 
no telling when we will 


like situation. 


every possible, and there 


return to a 


Mixtures Reduce Costs 


It is quite possible with the pr 


selection of the cheaper mixtures 
reduce the cost of core mixtures $1 


With 


materials remaining as they 


per ton of values 


castings. 
have 
isted for the past 6 months, and wit 
the present mounting cost of lins¢ 
oil, this figure can probably be rats 
Based on a 


to $2 per ton produc- 


tion of 500 tons per month, it read 


ily can be seen that this amount 


to a considerable item, and well wat 


rants any foundry in taking up 


question of cheaper substitutes for 
sand cores 


It should be understood that 


which are given here are 


results 
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FIG. 3—TESTS OF DRYING TIME AND STRENGTH OF CORE SAND MIXTURES 
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object of 
determine 


actual findings. The only 
the investigation was to 
which compounds are best. It defi- 
nitely can be stated that there are 
no better cores than those made from 
a proper proportion of suitable sharp 
sand and a good core oil. The only 
them are the cost of 
the binder and the time required for 
baking, and for certain cores, the lack 
of green bond. As the remainder of 


objections to 


deals more or less with 


substitutes for core oils, 


this paper 
economical 
those favorable to core oils should not 
feel that they have not received their 
fair share of consideration, or that 
the general good qualities of oil cores 


ire not appreciated. 
Replaces Oil Core 


After an oil core is made it has 


every requirement of an ideal core 
excepting one; namely, its inability to 
contraction of certain intri- 


ate designs, thereby producing cracks. 


yield on 


oil-sand core has, 
the abuil- 


\ properly made 
imong other characteristics, 
ty to be stored for a great length 
and in green-sand molding it 


from a mold 


of time, 
ibsorbs less moisture 
than any other kind of core. 

However, it was found after trying 
varying pro- 
that ex- 


hundreds of mixtures in 
portions, under all conditions, 
cores can be made at 
substitution 
f corn flower binders for oil. Their 
value rests in the fact that they will 


heap sand up 


tremely fine 
reasonable price by a 


carry any degree of 
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IG. 4—TESTS OF DRYING TIME AND STRENGTH OF CORE SAND MIXTURES 
USING CORN FLOUR BINDERS—BREAKING SECTION % X %-INCH 


DRYING TEMPERATURES AND STRENGTH OF 


CORE 
BREAKING SECTION 
TYPE MIXER 


SAND 


and the absorption of moisture in 


the mold, although considerable in 
excess of that of the oil-sand core, 
has not been found sufficient to give 
For example, cores have 


tor 66 


bad results. 
been left in green-sand molds 
and while the cores at the 
end of that time 
a skin which contained more or less 
could not be found in 
affected the ap- 
pearance of the castings. 


hours, 
appeared to have 


moisture, it 
any case that this 


Yield Under Pressure 


Cores made from these compounds 
have another 
quality, namely, that they have a 


yielding power to the contraction of 


exceedingly desirable 


the castings, in excess of any other 
Peeling qual- 


equal 


core compound used. 
ity of such cores is not quite 
to that of the oil core, but, in most 
cases, is sufficiently close to be just 
Another desirable 
these 


as satisfactory. 


quality of cores made from 
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FIGS. 6 TO 8—DRYING TESTS ON 
PITCH MIXTURE WAS MADE OI! 
PARTS 1-12 PAPER MILL BY 

CORN FLOUR MIXTURE 

AND PARTS CORN 


that the sand has 


core 
bond 
in making cer 
the of 


1s 


compounds 


an increased = green strength 


which is advantageous 


tain shaped cores when use 


dryers is 


the 


not possible 


For same reason the 


' 
making 


of certain cores with the use of these 


compounds as a_ binder will take 


trifle more work on the of the 


part 
with a 
to 


coremaker than is the case 


straight sharp-sand oil core, Owing 


the fact that bumping small core 


the packing is 
Ho ver, 
} 


than 


in 


boxes not done as 
idly 
theoretical 


have 


, 
where 


rap- 


this objection is more 


practical, and will 


ht only 


shops 
. t 
oil-sand 


high 


accustomed to 


welg in certain 
the speed 
has developed to a 


Men 


in oll 


cores bee 


degree ot efficic \ 


ther binders tl will 


using ¢ experi 
difficulty 

pat 
stated, that 
he 


] 


enc? no 


Cheir ticular value is. as already 
he ip sand can 
bei 


tendency 


ol! sicle r ible 


used, the percentage ng entire 


\ governed by the to burn 


the 
used, the less 


the 


in In other words, the greater 


proportion of new sand 


tendency will there be for sand 


R 
‘ 


DIFFERENT 

PARTS 
PRODUGE 
CONSISTED 
FLOM 
PARTS NEW SAND CONTAINING 8.25 


por 


ft 


the 


10n 


how 


This matter 


ill 


Another 


ssible 
th air-floated pitch f 


hout 


pour 


ns of pitch and 


CORE 
HEAP 
r WATER 
OF 
INDER 


SAND MIXTURES IN 
SAND, PARTS NEW 
THE SAND CONTAINED 
PARIS NEW 
rHREE PARTS OF CORI 
PER CENT MOISTURE FOR 


i: = 


adhere to the castings. Conse- 


these 


to 


ntly, compounds give an op- 


tunity vary the relative amount 


w and heap sand according to 


quirements of each case in ques- 


The cost per hundred pounds 
one of 
part old 
40 ratio 1s 


re mixture using part 
with 


Ob- 


sand 
15c. 


cheaper 


1d and one 


n 1 to 


less new 


the sand the 


be the mixtur 


substit for oil sand 


tremely economical 


id es 


is that 
so-called pitch compound. It is 


for a found: to make cores 


quality 


good 


the addition of any other 


| but it is quite probable 


the additior ; ert amount 


ain 


ther Ingre the pitch is 


assist cores 
re 1 ( release emselves 
the castin 

known 


his having been a_ well 


for some time, pitch com- 


id 


various 


are s with varying propor- 


other ingredients 


has gone even so far 


SAND, 


SAND CONTAINING 8.5 
OLL 





3-INCH 
PARTS 
PER 


CUB 
PIT( 
CENT 
PER (¢ 


WERE MIXEI 


that the pur 


percentage of 
sires in the 

A core 
pound and all 
for 3c 
the 


in case oO 


amount of ne 


pending entire 
the case 
proportion ot 
Using 1/3 
100 


tion 


nev 
pounds 

of new 
this mixture, 
not 
cores, be cause 
core compoul 
practically 
Bi 4 


as < 


quarts 
per gallon, 
In determit 
which would 
est mixture, 


would be the 
sequently a ] 


This 
probably 


is the 
50 





mixture 


per 100 pounds. 


The 


approxim: 


the 


or 


reason, 


ES, RESPECTIVELY 
H COMPOUND, AND 
MOLSTURI THE 
ENT MOISTURE, 

) WITH 120 


THE THIRD MIXTURE 


chaser may _ specify 
other ingredients he 
compound. 

using a pitch col 
heap sand can be ma‘ 


And 


flour 


agaim 
binde rs, a 
be 


necessities 


f corn 


w sand can used, 


‘ly the 


on 


price mounts 


as 


new sand is increas 


vy sand the cost is % 


he 


sand 


of a Pp 
the 


addition 


raises cost 


but obviously it 


ate the cost of of! 


three quarts 
rT : 
a /4 ( 


id 


costs 


same bonding pow 


of oil compound at 7 
49c 
ling 


be 


it is 


the 
made of 
obvious 
larger ones 
in 
stated, 


arge saving 


before 


as 


per cent by weigh 
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foundries cou!d 
from 


used in our 
advantageously 
The other 

that 


moisture 


e cores 
pitch 
qualities of 
prac- 


made 
mpounds. 
tch 
ally 
at their 
crease during this period, also that 


cores are they absorb 


storing, and 


materially 


no In 


strength does not 
unreasonable 


the 


ey do not absorb any 


1ount of moisture from green- 


nd mold during a period of 48 homs, 
than cores remain 


ich is longer 


molds before pouring 


Greer Bond Strength 
these 


the 


rhe bond strength of 


res 1s 


green 


entirely dependent on 
the 


little if 


ength of heap sand, as pitch 
itself adds any gteen boni 


the heap sand is not sufficiently 


for the coremaker to use 


y, the green bond = strength can 


increased by a slight addition of 


flour binder. 


desirable quality of pitch cores 


rapidity with which they can 


This 


re definitely 


dried feature is brought o-t 


later in the paper when 


drying time of various mixtures s 


scussed. Recently we have found 
it a satisfactory, and at the me 


a cheap core can be made us- 
roduct with hex 


sand 


100 pour Is 


paper mill by-] ip 
l \gain 


used 


any amount of new 
The 
a mixture, 


lc. 


believe 


valuc 
any new 
id 
Many 


binder 


is 


that cores made w:th 


of paper mill by-product are 


to absorb too much moisture 
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if 
this is 

imagined. 


only a 
not 


localities, but, as _ stated, 


is used, 


judicious amount 


as dangerous as may be 
Experiments made by us have shown 
effects had 
outer coatings containing considerable 
It trat 


it is possible to substitute Cx- 


no evil from a core which 


moisture. thus may be seen 


for an 


tremely costly oil compound, otler 


large ‘er- 
The 
extended 


classes of compounds in a 


made. de- 
be 


on the 
the 


the cores 
this c 


dependent 


centage of 


gree to which an 


1s entirely degree 


of watchfulness of organization 


Costs 


to 
mixtures 


their desire save 


different 


and money. 


of core are shown 


in the accompanying table: 


Binder Sand 
All oil. 
Corn flour 
Corn flour 
Pitch comy 
Pitch comp 
Paper mill 
Paper mill 


Cost 
The 


extent 


new sand 


new sand 
new 50% 
sand 
un 7% 
prow 
pr 
hgured 

1 
pushe 


matter c be 


that 


an 
the are 


not 


an cheaper cores 


they should 


that 


used in places where 


used, with a result the qual- 


the 
that 


and 


be 


ity of castings is harmed to the 


excessive cleaning 
be 


point where a large amount of pitch 
the [ 


extent 


result, may carried che 


introduced into heap sand of 


the 
The 


tact 


foundry. 


writer hesitates to mention this 


as it is one which has not as 


determined at tne 


he 


carried 


vet been definitely 
plant with which is connected. 


The 


treme; 


matter was to the ecx- 


that is, a large portion of the 


cores were made of pitch compound, 


669 


to the fact that the 


the 


increased more heap 


pro- 
being 


Was 


and owing 


duction of foundry was 


greatly sand 
the 


the 


needed, and consequently, cores 


not rom Heap 


This 
whether 


were separated 


sand. was a most severe test, 


or not the heaps were 
affected 


slight 


and 


injuriously is questionable. 
indications at one 


of 


There were 


time that an excessive amount 


pin holes and small blows were pro- 


duced, but as these have happened 


before, when no pitch cores were used, 


definitely that 


th 


it cannot be 


they resulted from 
cores. 


The 
the 


percentage of moisture, and 


temperature and rate of ing 


of cores was found 


It 


core mixtures required 


of various kinds 


to be important. was found that 


different slight- 


ly different percentages of moisture 


before being made into a core to yield 


a maximum - strength. Consequently 


determined percentages were 


these 


used in each case. 


Rammed Cores Stronger 


ur that 


should be noted, of co 


It 
making 
to 


in such comparisons e cores 


had 


they 


be made in such a way that 


uniformly rammed It 145s 


the 


were 
that 


obvious harder the core iS 


rammed when other compounds than 


oil 


core. 


the will be the 
all 
deal of time was 


be 


used, stronger 
This is 


great 


are 


of such consequence 


spent 


that a 


in making cores which could 
pared. 


It 


ty nN 
om 


was tound possible to mak 


so arranged that the 


a box 
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S OF THe CORE BRIQUET 
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rHE 
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weight of sand could be compressed 


into a briquet core, or from a given 


sand, because, as has been 


the 
hesiveness tests carried on in the 


volume of 


found in investigation on  co- 
sand 
different sands are com- 
different 


Frederick, 


investigation, 


pressable to a degree. How- 


ever, O. H. who con- 


practically all these experi- 


that 


ducted 
could 


ments, found uniform cores 


be made. Ten cores made from a 
given mixture varied only a_ slight 


amount from the average. The limits 


of variation were well within. other 


errors liable in the consideration ot 


the subject. 
Fig. 5 illustrates two different 


The 
required for 


tures curved line indicates 


different 


tested 


time drying at 


temperatures, the cores being 
in the The 


used was 90 parts heap sand, 30 parts 


dry _ state. core mixture 


new sand, with 3 parts pitch com- 


The sand 


before Ing 


pound as a_ binder. was 


mixed in a muller, and 


contained 6./5 


Che 


time of 


made into test cores 


moisture. temperature 
that the 


rapidly as the 


per cent 


line shows drving de 
temperature 


400 


which the speed 


creas¢ d 


increased up to approximately 


grees Fahr., after 


of drying did not increase as rapidly. 


The line representing the strength in 


there was not much loss in 


temperature 


dicates 


unless was over 


Fahr. 


strength 


550 degrees 


The 
that 
the mixture 


chart, Fig. 2, is similar to 
F 


shown in except that 


io 
' 


was all new sand with 


a corn flour product as a binder, at 
the ratio of 1 to 40. The 


used was 8% 


moisture 
of the sand per cent. 
As in Fig. 1, the time of 
creases rapidly up to 400 
Fahr., thereafter. As for 
the the 
that possibly 450 degrees gave a max- 


drying de- 
degrees 


slow ly 


and 


strength of cores, it showed 


imum strength, and that the strength 


decreased thereafter However, it 


shown 
that 


brought forth one point not 


preceding chart, which is 


in the case of the 


on the 
corn flour product 
was 


Fahr 


satisfactory strength 


450 


as a binde i. 


not obtained until degrees 


was used 


Baking Chart Shown 


the 


ten- 


giving 
different 


A series of tests 
strengths obtained at 
periods 
The 


ts heap 


peratures for different baking 


is shown by tl chart, Fig. 3. 


core mixture used was 90 pat 


sand, and 3 parts 
The 


cent in the 


sand, 30 parts new 


pitch compound as a_ binder. 


moisture was 6.75 per 


sand before being rammed into cores. 


may be how 
cores can be baked at a 
but that at the same time 


From this it seen rap- 


idly 


temperature 


high 
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the strength of the cores is material- 


ly reduced if baked too long at some 
down 
700 
that 


horizontal 


going 
Irom 


high temperatures. In 


the scale of témperatures 


degrees Fahr. it may be seen 


line does not become 


500 


this 


degrees is reached. From 


300 


until 


500 degrees there 1s 


the strength 


degrees to 
appreciably no decrease in 


of the cores unless they are lett in 


the oven an unreasonable length ot 


time after they have come the 


dried condition. 


ndicates the same _ features 
was all 
The 
are 
the 


degrees 


3, but the sand new 


with a corn flour’ binder. con- 


clusions from this. chart simi- 


lar to 
vious 
Fahr. 


danger us 


from 
500 


drawn 


that 


those pre- 


one, except 


appears to be a somewhat more 


temperature at which to 


dry these than was the case 


with the 


cores 


pitch compound cores. 


other words a 500-degree line in the 


of the core flour binders approx 


550-degree line in the case 


imates the 
of the binders. 
The 


cates a 


pitch 


shown in indi- 


Fig. 1 


experiment using a 


chart 
similar 
ratio 
This 
strength is 
400 to 500 
shows the re- 


mixture of all new sand with a 


of 1 to 40 
that the 


core oil as a binder. 


shows maximum 


obtained anywhere from 


degrees Fahr. It also 


markable 
chart 


difference in drying times. 
that the 
different 


according to 


max!- 
tem- 


indicates 

the 
obtained 

table: 


This 
mum strength at 
peratures was 
the following 
Degrees Minutes 
650 12 
600 18 

40 


effect of 
indicated 


Having observed the dry- 


ny tin ) the cor as 
by th 
cided t 


Was de- 


distinct 


previous charts, it 


make a separate and 


series experime! ts, and in place 


using the ™“%-inch briquets, as in 


previous cases, this experiment 


carried on with cores 1l-inch, 2- 


and 33-inch cubes. 


6 shows the time required to 


a 


dry l-inch cubes made from. three 


different mixtures. They were all 
dried in the 
time, and the 


were 


same ov at the 
ideal 


used 


same 
ercentages of 
each 


mor:rsture case: 


namely, 6.75 per cent for the pitch 
cent for the 
and 8% 


ores. 


compound cores, 8% per 


corn flour product cores, 


per 
cent for the core oil 
Referring to Figs. 7 and 8 for 2-inch 


3 inch cubes 
that at 


in all cases the pitch compound cores 


and respectively, they 


show reasonable temperatures 


dried faster than the corn flour prod- 





August 15, 1923 


than 
approximately 


and the latter faster 


cores. At 


uct cores, 
the core oil 
550 degrees Fahr. the lines run fairly . 
close together, but up to that point 
import 


this 


the difference is one of some 





ance. It may be seen from that 


in those ovens which run at low 


temperatures the selection of the bind 
moment as fat 


er is of considerable 


as time of baking is concerned. It 


show! 


held , 


is shown that all characteristics 


by the cores for l-inch cubes 


or 2-inch and 3-inch cubes. 


[hese charts show that there is ar 


ideal time and temperature for va 


rious mixtures. This is one good rea 


son for not using too mixture 


many 


at one time In cOre room = practict 


or in Other words there should be i: 


giventime cores mad 
kind ol 


run the ovens most 


an oven at a 


from only one binder in or 


der to econom1 
cally and to get the maximum strengt! 
binders, 


from = said 


Cores Not Sprayed , 


obtained 
This 
in itself. Con 
that the 
ity of cores is materially increased by 


Results in all tests were 


without spraying the cores. sub 


ject is an extensive one 


clusions arrived at are qua 


proper This is particularly 


spraying. 


true in the case of small cores. R« 


duction in the amount of core bind 
made if 


We 


with an 


ers can be proper spraying 


1S practiced found that a 
addition of a 


mill 


of water 


portion of paper by products gay 


excellent results. 


If a new shop were to be started 


for making small steel castings, the 


writer would, judging from _ investi- 


gation we have made, simmer dow 


all well known practices to the fol- 
lowing: 


A small amount of oil 

A somewhat larger 
flour binder. 

Possibly 50 
pitch and 
pounds. 


cores. 
amount ofr corn 
per cent of cores from 


paper mill by-products com 


These mixtures would be 
milled, 


proper! 


and oil-sand cores would be 


mixed with a sand having 8% 


cent moisture, while sand for c 


flour binder cores would have 


moisture content of 8% per cent, 


for pitch cores 6% per cent. 
these 
might 


the 


In any of 


core mixtures 
which at 


times appear to 


somewhat t 


weak, amount of 


core binders would not be increase 
but for the time being a small amou 
of paper mill by-products water, mad 
up of one part compound and 12 part 
watchir 


of tl 


would be added, 
that the 
did 


susceptible to an 


of water 
addition 
the 

excessive 


page 


carefully 


mixture not render cores t 


absorp- 


(Concluded on 685) 
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Melting Small Malleable Heats 


Malleable Iron Made in the Arc-Electric Furnace Gives Trouble in Annealing— 
Cost of Producing Small Quantities High and Expert Knowledge 


HIS paper deals primarily with 
the melting of malleable cast iron 
in furnaces not used 

or this metal, and the points discussed 

re mainly those in which the practice 
differs from that usually employed. The 
should be in- 


contemplating 


ordinarily 


facts herein preseated 
foundrymen 


malleable iron in small 


teresting to 

production of 
with gray-iron, 
Malleable iron 


quantities in conjunction 
steel, or brass foundries. 
melted in brass foundry crucible 
furnaces, but the quantities pro- 
duced, coupled with the difficulty in most 


can be 
small 


obtaining sufficiently high tem- 
impractic- 


cases, of 
peratures, make this method 
able with the usual installation. 
of the 


considered 


The use 
electric furnace in this field is 
later. High 
aling malleable iron can be melted in 


grade, free-an- 


used in 


il furnaces, such as_ are 


brass foundries, and the following dis- 
cussion is based on the use of 500 and 
1000-pound, horizontal, barrel-type, non- 
crucible, tilting furnaces, using oil as a 
el. 

The pig ordinarily used _ for 


irons 
malleable are satisfactory, but they 
uld be of small size, and care must 
used each heat in getting representa- 
pieces for the charge because of the 
Plain 


ferrosilicon, and 


ill quantities used. carbon 


1, malleable scrap, 
make up the other in- 
Naturally, ma- 


should be 


rromanganese 
gredients of the charge. 
ials containing chromium 


ided Although 


hed by the charge, crushed 


carbon is not ab- 
coke or 
carbon may be added to 
element. 


r form of 
ird oxidation of this 
ught malleable scrap should nev- 
fluctuates 
liable to 


mill- 


used, as the analysis 
sulphur is 
burned out 


itly, and high 
encountered. Slag, 

or sand, make satisfactory packing 
‘rials for annealing. If the packing 
oxidizing in nature, it 


} Vv coke 


rial becomes 


be neutralized additions. 


melting furnace may be lined with 


s° 


fireclay or silica 


he time of melting will ordinarily 
inder two hours and the melting losses 
average about 0.40 per cent carbon, 
silicon, and 0.20 per cent 


rapid 


per cent 


vanese. As the change is 


r presented at the 
American Foundr 
is imstructor at the Ohi Mechanics 


Cleveland convention 


ymen s associatior The 


ute, Cincinnati 


BY S. J. FELTON 


when the metal is hot, particular efforts 
must be made to cast and break fracture 
samples quickly, so as to catch the metal 
at the right Therefore, smaller 
samples: and quicker cooling than 
in air-furnace practice, must be had. A 
sample, cast in the impression made by 


point. 
used 


the end of a shovel handle and water 
quenched after air cooling to below a red 
heat, is satisfactory. Ordinarily the 
metal is tapped 
fracture showing a slight graphite pre- 
Although 


practice this 


on an almost. white 


cipitate. according to air- 
furnace 
a small, 


fracture in such 


quickly cooled sample, would 


indicate high carbon and _ silicon, the 


rapidly in the oil 
fracture will give a 
about 0.90 per cent 


metal changes so 
furnace that this 
heat analysis of 
silicon, 2.50 per cent carbon, and 0.20 
per cent manganese, if the mixture was 
made up taking into consideration the 
losses already indicated. The heat must 
be tapped quickly, and as the losses con- 
being poured 


while the metal is 


furnace, the last part of the 


tinue, 
from the 
ferri ysilicc a 


heat should be doped with 


unless heavy work is being poured. 


Precautions Are Necessary 


Until one becomes thoroughly ac 


quainted with the each heat 


process, 
should be analyzed as quickly as possible 
so as to get a line on just what the 


furnace is doing. Also castings should 
be broken to make certain that no gra- 
liable 


furnaces, and with 


phite is present. The losses are 
to vary in different 
different materials charged. If the 
metal comes down too slowly, steel may 
be added to aid oxidation; if too quickly 
ferrosilicon may be used. If considerable 
time is spent doping a heat, cognizance 
taken of the 


and ferromanganese should be 


manganese loss 
added. If 
thin work is to be poured, it is sometimes 
darker 


must be 


advisable to tap on a fracture 


than the one already mentioned, while 


for heavy work, a white fracture on a 


larger sample should be obtained. 


metal must be 
lined ladles of 
Unless the 


heats are running uniformly in analysis, 


For light work, the 
handled quickly in thickly 
not over 100-pound capacity 


the scrap for each heat should be kept 


separate, as fairly close figures on the 
mixture to be charged must be obtained 


in melting such small quantities of metal. 
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Required To Keep Out of Trouble 


If larger amounts of metal are needed, 
several furnaces may be run at the same 
time. This puts quite an analytical bur- 
den on the laboratory, but when heats are 
running smoothly, and the same materials 
are being charged, it is possible to obtain 
uniform results if a single silicon or car- 
heat, 
provided a complete analysis is obtained 


bon determination is run on each 


on one heat from each furnace every 


day. However, before this method is 
adopted, one should be expert at drawing 
deductons from the fracture samples, 
and the furnaces 
stood. The 


should = run 


must be well under- 
phosphorous and sulphur 
under 0.20 and 0.05 per 
cent respectively, and they remain prac- 
tically constant during the heat. It must 
be admitted that the routine of sampling 
and analysis stated here probably seem 
somewhat haphazard to a strictly up-to- 
date malleable man, but the exigencies 
of the process necessitate just such pro- 
cedure, and the uniformity of metal ob- 


tained under these conditions is sur- 
prising. 

Oil-furnace malleable is a free anneal- 
ing iron, thus soaking at 1600 degrees 
Fahr. for 48 hours and 


rate of 10 degrees per 


cooling at the 
hour gives com- 
plete annealing In many instances 
quicker annealing than this is satisfactory 


Practically any fuel which will main- 
tain a temperature of 1600 degrees Fahr 
foundry- 


in the oven is satisfactory. Some 


men caution against heating too rapidly, 
but I have used oil as a fuel in a 5000- 
pound oven which reached 1600 degrees 
Fahr. in 10 hours. However, the cast- 


ings in the boxes, packed in mill scale, 
did not attain 1540 degrees Fahr 
> 


maximum temperature) for 3 


(their 
hours after 
starting. It is interesting to plot a 
cooling comparing the 
ture of the 


tures. 


curve, temp ra- 


castings with oven tempera- 
The oven may cool at an average 
uniform rate of 10 deer per hour 


while the castings cool at an average 
rate of 8 degrees per hour The slope 
of the castings temperature curve will 
be closer to the horizontal than the 


furnace temperature line on account of 


heat evolution from the precipitation of 
proeutectoid graphit From 1350 de- 
Fahr. to 1200 degrees Fahr. the 
graphite causes 


grees 
eutectoid precipitation 
a hump in the castings curve, but from 
1200 degrees Fahr. down, the two lines 
together. The 


. 
ciose 


are parallel and 
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rates of cooling vary under different con- dation of the carbon, which is similar to fluence is present in electric-furna 
ditions. For instance, if sand is -d as European practice. malleable and resists graph-tization. Th 
a packing material the cooling of the I have used acid and basic furnaces this hardening effect is permanent is i 
castings will be slower. different types, and many variations dicated by the fact that electric-f 
electric furnace would seem to be in analysis, without overcoming this re- malleable scrap, used w 
medium for melting malleable quirement for slow annealing. Lowering oil-furnace malleable 
or The high temperatures available of manganese to correspond to the low castings which are not 
sufficient fluidity to pour the sulphur of basic furnace practice, or It must be realized that malleabl 
} 


will give 
thinnest castings with low-carbon metal. raising the sulphur to give a better man- iron is a sensitive, delicately balanced n 
The temperature of the metal in he ganese-sulphur ratio had 1 noticeable terial, and the fact that cupola mallea 
t to cause carbon effect. I have tried alm ry con- has. different annealing characteri 


ble combination of silicon and car- than air-furnace malleable 


furnace is. sufficier 
sorption, so that a weighted quantity of  ceiva makes it 
broken electrodes can be thrown bon, but never have able to pro- so surprising that electric-furnace m 


metal. and the exact carbon in- duce a free annealing metal. I also have  leable also differs. 
calculated essary. the metal used different annealing methods without Although high quality mal 
: shorter he ; ealing ti ; 

horten the annealing time. can be produced in smal 


held in tl furt nd a quick able to 1 quantities, 
T1 . : ; stint + ; ; : 
made before tapping. it ‘ work of Honda and Murkakami*,  porein outlined, the average foundryn 
indicating hat graphitizatio ends ot . , 
el practice. However, the « licating that graphitization depend should think twice’ before going 1 


thor has had _ considerable  « xperience e catalytic ac tion of CO and CO,, led this field. Serious comp! cations 
in melting malleable iron in arc-electric » suspect that reducing conditions developed in most shops where ar 
furnaces and believes that they are not it ectric furnace may have had tempt has been made to load up the 
practicable, except in special cases, be some effect on the metal. Miull-scale has jo, foundry superintendent wit 
cause of annealing difficulties. It should been added and agitated just before tap steel, or malleable iron. The g 
be note lat arc-electric furnaces aré¢ ng, without any improvement lems of malleable iron are much 
mentioned, as I have had no experience t ‘tall 1c steel than to gray iron, and 
with malleable iron in induction furnaces rown no li t | this an- facture of malleable is a div 
My experience has indicated that elec- nealing rty, t it is b that dustry in itself. In making 

tric furnace iron requires a furnace cool igh temperatur ‘lectric arc titi the 

ing speed of 5 degrees Fahr. per hour about 6300 degre ‘ahr.) is responsible 

or under, to obtain complete annealing. ray iron undergoes a distinct hardening the job, particularly 


1¢© «6©Although the are 


1 
} 


It might | mentioned that with very her elted or refined under tl 


thin castings, using a slightly oxidizing tric arc, therefore, it 1s reasonable to ideal for the melti 


ty hat this mysterious hardening in able, foundrymen 


packing, ts, comparable in ductil 
with normal malleable, may be obtained medium until more 
because of the aid given by partial ox 2 (1920) made in 
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Gives German Foundry Output 


Comparison of Number of Plants and Production of Steel, Gray Iron and 
Malleable Foundries Demonstrates Condition of the 


NTERESTING 


foundry 


statistics of the Ger 
recently have 


the 


man industry 


been issued in Berlin’ under 
auspices of the government covering 1929 
No 


being 


since 
the 
the 
statistics in 
little 


foreign 


and previous figures 
1920 


policy of 


years. 
available, it part of 
the 
time to 


are 
German authorities at 
present withhold 
virtually all cases until they are of 
Germany’ s 
the 


among the 


commercial value to 


competitors. Before war, German 


statistics were most complete, 


promptly issued in the 


1918 


accurate and 


world. Since they have been no 


toriously belated, in many cases incom- 


others inaccurate. 


the 


plete and in 


However, accompanying figures 


have been checked outside of Germany 


from independent sources of information 
reasonably 
They 


1 
there 


and are believed to be com 


plete and trustworthy are unusu- 


ally interesting because has not 


much change in the German found- 


1920, 


een 


industry since other than some 


ncrease in the production of castings, 
which is estimated, on the basis of pig 


2,315,000 metric 
1,987,200 


ron output, to have been 
ms 1922, compared 
1920, as 


table. 


with 


ns in given in the accom 


panying The production of iron 
estimated at 2, 


castings 
000.000 tt ms, compared 
34300 1920 Phe 
1 ‘ } ] 


LLCs it astil 1S cleved t 


with 1,- 
output of 
have 
en 68.000 tons « 50.000 
1920. The 


castings 


mpared with 


ns in comparative figures 


ar 200,000 
168,000 tons in 


steel 


tons in 


] 22 and 


1920, while those 
enameled or polished castings are 47,- 
1922 34,900 


f foundries im 


0) tons in and tons in 


The 


rmany at the 


120 number « 


present time is about 


00. This figure does not include non 


y iron, steel, and 


found: es 


Idition to 1920, th 


accompanying 
1919, 1917, 


resting compari 


af 


figures f and 


gives 
thus enabling int 


made covering the German 


during, and 


war. Ty ts of figures are 
1913, representing respectively 
limits of 


empire and the present 


have 
W irt- 


rman territory. Statistics 


the editor of 
Statistik, 
the 


area in 


compiled by 


ft und Jerlin 
with 


the 


Comparing present territory 
1913, we find that 


malleable, and 


Same 


mber of iron, steel 


increased from 


1920, 


indries in Germany 


in 1913 to 1508 in although 


Industry Influenced by the War 


the latter figure is slightly less than the 
total the 
prewar Germany of 


establishments in 
the 
1574 


large number of 


number of 
empire. In 
the kaiser there were ferrous metal 
foundries 

Alsace- 
Lorraine and to Poland in Upper Silesia. 
The 


were 


foundries. A 
were surrendered to France in 
liquidate 
gov- 
ernment in 1919 and 1920 by the payment 
marks It 


forced to 


the 


companies thus 


compensated by German 
of billions of paper 
the 


was a 
that a 


realized 


condition of compensation 


large proportion of the money 


plants inside 
the 


should be reinvested in 
the 
This 


war in 


new 
Reich 
the 


establishments 


present boundaries of 


accounts for the increase since 
number of 
the 
1913 


number, 


the 


within the limits of present frontier, 


as compared with Unfortunately 


a considerable although by ne 


means all, of these new plants were built 


in the Ruhr district and are again in 


Includ- 
that th 


trouble with a foreign power 


ing these works it is estimated 


ican foundries is about fé 
of those in Germany, whil ¥ f the 
British about the 


and German shops 


same. The capacity of the ferrous met 
the United 
double that of 


Great 


al foundries of States is 


therefore about those in 


Germany and Britain combined 


The actual output of Germany's found- 
progressively increased since 


rik Ss has 


the 


account of the 


the 


although on 
the 


war, 
occupation of Ruhr 


this 


production 


year may be less than 1922, but 
is not likely to fall below th 


1919 when the aggregate outp 
804,400 metric tons Che 
the the le 


war marked 


German castings industt 
foundries are 


tons 


German producing 


over a million ot ast 


compared with about 


cage 1 
I millon bdetore the at 


1920 


ings a year one 


T he 


was 


and a ha! 


output of cast-iron 
121,700 


1917 


pipe in 
much as in 


but 


tons, or nearly as 


123.000 tons 


when it was 





Item 
Consumption of pig iron and 
Aggregate annual production 
Iron castings, total comprising: 
Tool and furnace 
Castings tor sanitary articles 
Cast-iron pipe 
Machinery 
Structural 
Other iron castings 
Malleable iron castings 
Steel castings ii aes = 
Enameled or otherwise polished castings, 
total comprising ; ; 
Merchant casting 
Castings for sanitary 
Castings for the chen 
other industries 
Miscellaneous . 
Number of foundries 
tFormer territorial 
" 


tons should be re: 


scrap 
castings 


castings 


castings 


articles 


1ical and 





German Output of Ferrous Metal Castings 


Tons—1913 to 1920 
1917* 


In Thousands of Metric 


1488 
20 without the 


others likewise 








annual capacity of Germany's foundries is 
about the 


the 


was be 
the 


Ve rsailles 


same today as it 


war. In other words losses 


occasioned by the 


fore 
treaty of 


good, but 


practically 
unfavorable economic 


1919 


ing shops to operate at much over 


have been made 


conditions — since 
have not permitted Germany's 
thirds of 
At the 
malleable, 
United 
Britain 


capacity. 
present time there are 5138 
foundries in 
3000 in 
figures 
1500 
The 


aggregate melting capacity of the Amer- 


iron, and steel 
the 


Great 


and about 


Both of 


States, 
these 
the 


are considerably in excess of 


such establishments in Germany. 
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consider less than th 
372,600 
in 1913 


The m 


ably 


tons within th 


lle able output 
dur 


000 tons compared with 76 ms 
70,600 


ing the height of the war. and 


1913. 
The production of 


tons in 
which 
1913, 


present 


castings, 


steel] 
165,500 tons in the 
159.500 


boundaries in 


Was empire In 


and tons within — the 


the same year, rose in 
demands to the 
617,500 tons in 

157,000 


to 168,000 


response to war un- 
1917, 


tons in 


usual figure of 


afterward falling to 


1919, 
1920, 


and tons in 


melt of 200.000 


recovering 


with an estimated 
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last This in excess of the 
prewar production. 

The only other articles which show an 
today as 
are 


tons year. 


increase in production 
compared with the 
rough iron castings for sanitary articles 
for 


actual 
prewar era 
castings 
industries. The former 
3700 tons in 
5100 


and enameled or polished 
the 


increased 


chemical 

from 
1913 to 
and the from 1700 tons 
to 3700 in 1920. The 
the production of castings 

purposes the 
which have prevailed in this branch of 


em- 
tons in 1920, 
in 1913 


increase in 


the 
pire of 
latter 
tons 
for chemical 
reflects active conditions 
German industry since the armistice. 
The consumption of pig iron and scrap 
2,253,100 metric 1920 
3,423,000 the 
the increase 
in the proportion of 
marked in 
the 
scrap now exceeds that of pig iron, while 
for the whole of 
scrap is 68 per cent of that of pig iron 
1913. In 
pig iron 


mainly 


was tons in com- 


tons in same 


The 


scrap to 


pared with 


territory before war. 


pig iron 


has been very recent years. 


In certain districts consumption of 


Germany the melt of 


cent in 
the 


compared with 32 
1920, 4.7 


consumed 


per 
per cent ol 
from 

the 


will 


was imported, 


France and Luxemburg; this year 


ratio of foreign pig iron used 


be much higher, but the chief sources are 


now Great Britain and Czecho-Slovakia, 


practically none having been bought from 


France and adjacent countries since 


the occupation of the Ruhr in January. 


Awards Will Stimulate 
Paper Interest 


Announcement is made by the board 


the American Foundry- 


the author of 


of awards of 
that 


men’s association 


any excepuonally meritorious paper on 


any phase of the foundry industry, pre- 


sented at the forthcoming 1924 conven 


con 
the 


tion of the association, ill be 
eligible ( < rize ler 


first 


side ré d 
terms announced 


at the Columbus convention of the ass« 
1920 

individual co "1 ns of $5000 

connected 


McFad 


Penton, the 


from = prominet men 
he foundry industry, W. H 
1. H. Whiting, John A 
J. Seamon, were donated, tl 
devoted t 
vement 
joint handled 
1 


h ot the individual 


spected and the 


the component elements of 
devoted to certal 


that field Thus the board 


speci ed 


itstanding 
1924 
1 


associauon it Will recog 


author the 


voted that 1f a paper of 


merit esented at the conven 


tion of the 
nized by conferring on the 
W. H. MeFadden 
aw the 


medal Presentation 


made at 1925 convention. 


THE FOUNDRY 


At the annual meeting of the board 
of directors of the American Foundry- 
association October 1922 a per- 
manent board of awards was created. 
It is self-perpetuating in that it is 
made up of the seven most recent living 
past the just 
vacating office as chairman. 
the Cleveland 
knowledgment was made 
gift prepared and executed by the donors 
on the one part and by the president and 
the association on the 
The rather 


following 


men’s 


presidents with president 


meeting ac- 


of deeds of 


During 


secretary of 


other part. agreement is 
but the 
the essence: “It is 


donor 


paragraph con- 
the 
prize, 


long 
tains desire of 


the medal 


that an award, 
or scholarship shall be 


feasible, upon some person who 


conferred each 
year, if 
shall by his individual effort have achieved 
very the at- 
tainment of those objects for which the 


noteworthy results toward 


association was formed.” 


A.F.A. Confers Honorary 
Membership 


The board of directors of the Ameri- 
recently 
the 
Cleveland 


Foundrymen’s association 
the taken at 
during the 
the association 
ting the retiring president, C. 


can 


has confirmed action 


business session 
im elec- 
R. Mes- 

It also 


honorary 


convention of 


singer to honorary membership. 
the 
membership of G. K. 


confirmed election to 


Burgess and H. 
Ries, both of whom have rendered the 
association valuable service, particularly 
the sand research 


in connection with 


work, 

Dr. 
the 
bureau of 


Burgess, who recently accepted 
the U. S. 


for 


position as director of 


standards, was several 
vears chief of the division of metallurgy 
of the When the 
commenced, he ac- 


the 


bureau joint sand 


research work was 


cepted an invitation, to serve on 
addition, he 


the 


executive committee In 


recently a member of 


is until 
subcommittee o1 sts and through his 


connection with t laboratory facilities 


responsible for in 
nabled the 


sand 


of the bureau wa 


vestigations which com- 


formulate the testing 


have 


mittec to 


methods which been adopted as 


tentative standards 
D1 Ries, 
Cor ne ll 


this 


geology at 


proressot! 


university, W the pioneer in 


country in investigating foundry 


sand testing methods, having made sur- 


deposits for 


Wisconsin in 1904 


iember of 


vevys of foundry = sar 
and 


the 


Michigan and 


1905 He 


executive 


is also a 


committee or sand research, 


a member of the subcommittee on tests 
and is chairman of the subcommittee 


work, 


States to 


on geological which has 


the 


survey 


induced several under- 


take the 


resources. 


investigation of foundry sand 
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Merge World Foundry 
Thought 
page 


the 
large 


(Concluded from 652) 


The meetings of wil 
the 
the 

one of 

for 


congress 
be held in central assem 
hall of 
plan, 
set 
sions in the English 
The 
from 
States, Great 
Italy, as well as France. 


shown 01 
hall 


school as 
the smaller 
the 
language. 


bly 
the 
being aside special ses 
include display 
the Unite 
Belgium an 
One of th 
that 


Cleveland 


will 
manufacturers in 
Britain, 


exhibits 


exhibits will be 
Mfg. Co., 
being arranged by 
manager, wh 


chief American 
of the 
oo . . . 
this display is 
M. W. 
has journeyed to France for the pur 
machine 


Osborn 


Zeman, sales 


pose. A number of new 


shown in operation. This ex 

the 

the com 
i 


Machinery Co. d 


wil] be 
hibit 
French 


will be under name of th 


agents of Osborn 
pany, the Allied 
France, 19 Rue de 
Machines of the 
the 
will be 


Rocroy, Paris. 
latest 
Mfg. 


shown in 


type pro 
Co., Phil 


operatior 


duced by Tabor 
adelphia, 
by the agents of tthis organ 
& Co., 8 

The H. M. Lar 


America 


French 
zation, Fenwick Freres 
de Rocroy, Paris. 
Co., Detroit, 


foundry 


will exhibit 


designs and constructio 
methods. 

The booth of the 
Co., 
together 
Daily 


Penton Publis! 
THE Founni 
Trade Revte 

Trade, Abrasive Indust 

Powe? Boatu 

the 

shown at 


ing publisher of 


with lron 
Vetal 
Varine Review and 
will be in the center of 


hall as 


accompanying plan. It wi 


Main ¢ 


hibition 


up as a rest room for the convenien 


of vi and will also include 


' 


exhibit of original photographs of the 


1 


latest American foundry methods, to- 


gether with specimens of the 


publications and technical books 


Cablegrams from America giving tl 

steel 

ll be 

principal 

the Briti I and 

Ltd., 
Ltd., London: and 

tell : Oo Ltd., Le 


firms Wi 


latest iron, mark 


aiso WwW! 


news, 
\mong the 


will be Cont 


tors 


nental Traders, London; 


ndon 


exhibit various grad on 
= 1 : e - , ’ 
ritish pig iron and foundry fy , 
Che Belgian exhibitors 

s Shipping 

3 and tl 
Marihaye, 


who will display Dig 


i MIs 


1 
d’Ougre 
iron 
Italy will be represented 


Materiali 


which 


ings. 


the Soc. Anonima Refratte 


Livourne, Italy, will displ 


crucibles and refractory products. 17 


French exhibitors are too numerous 


mention in detail 


















Bill Goes Into a Machine Tool Foundry 


BY PAT DWYER 
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x AST night after the family had when Bill came trickling around the chance I get as long as there is a 
Le scattered as promiscuously and corner about dark he found me alone, shot in the locker and if the worst 
i almost as noisily as a bursting but with a spare chair available in comes to the worst there is still the 
t skyrocket, I sat on the veranda for which he parked himself with a grunt open road. 
about an hour engaged in my fa- of relief. I told him that the chate- “I was doing some light and mis 
vorite occupation of doing nothing, laine of the old ancestral castle was cellaneous cruising this summer down 
one may include the quiet and away on a vacation and that the jp that particular section of the coun 
1 peaceful sucking of an old cob pipe. younger generation was in various try known for some obsolete reason 
Under certain circumstances, probably parts of the city for the evening. a, New England. The term may 
s gentle form of exercise may be _ | intimated to Bil] that conditions had  haye been appropriate enough at one 
egarded as requiring some little ef- changed since we were young. In time but to the casual observer, the 
fort, but through fairly reasonable those days people were satisfied with country today, so far as the lay of 
practice and application over a long ‘simple pleasures and did not consider the Jand and the look of the people 
period of years I have arrived at a it necessary to travel at top speed are concerned, resembles its illustrious 
stage where the act practically is au- 24 hours a day. old namesake about as much as their 
arg 0" ee ed Bese VYosstions agi nga the ena and the 
, ; ) ion resemble each other; or, just 
country who occasionally honors me “You're all right,” said Bill, “but about as much as the sacred cod re- 
, th her confidence and insists on your memory needs to be rewound. sembles the golden calf. 
ne at all times wonders—audibly— ff jg commencing to unravel at both “To an inland wayfarer who never 
it I do not take the pipe to bed. ends. I have worked all day and _ has sniffed the bracing air that blows 
d Ever hear anything like that? danced all night times without num- from over blue water and whose only 
[he idea, you know, simply is pre- ber and if you were willing or able knowledge of tacks and sheets, heav- 
sterous and just goes to show to to tell the truth you would admit ing decks, whistling spindrift and rac- 





what nonsensical extremes a 












vivid im- 


. igination and a lack of the proper 
sense of perspective will lead a_ per- 
s You might say with a degree 
of justification that I should 
ent insinuations of that 
iracter. In fact that I 
should deliver an ultimatum, 
ching on certain person’s 
ference for a glad hand 
a strong arm. Whether 





preference for sitting on 
veranda instead of gali- 
ting to 
ices amusement 






around various 





of is due 





the mental and physical 
itations of advancing age, 
that 


to 






merely is evidence 
last I am 
some sense, I am 
state, although, 
course, I have own 
inion on the subject. How- 
remains that 





beginning 





ve not 





epared to 





my 






ver, the fact 





spending your time in the same man- 


As for 


ner. 


vacations, 


I am 


willing 


to take one any time, winter or sum- 


mer and expect to 


take 


one 
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SWIMMIN’ 


every 





HOLE 





ing seas has beén gained from a per 
the 
the 


usal of stories dealing with lives 
of those go to 


ships and adventure upon deep waters, 


who down sea in 


the term cruising only ap- 
plies to traveling by boat. 
Down in that part of the 
country where I spent my 
youth, the term is applied 
promiscuously to any jour- 
ney whether undertaken by 
water or by land and you 
know how tenaciously the 
colloqualisms of a man’s 
mother tongue will remain 
with him throughout all the 
days of his life. I am 
aware of the fact that em- 
ployes of lumber companies 
who may be sent to explore 
and appraise the value of 
standing timber on _ virgin 
areas are known as timber 
cruisers, but that is some- 
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thing else entirely 
to do 
talking 


all the 
that 


whatever 
ing | am 
“Cut out 
“and 
and exp 


You 


of travel 


re worse 
If 


anotl 


a 
there 
eT 


more than 


article with 


words and aster 


klk d 


with 


over ever 


flock of 


7, a 
a 
illegible ital 


ilmost 
bottom They alw 


think 


stutter 


me of aon 


Run 


Ss 


up 


m 


jib, take nt gr 
he 

tide 
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for 


he 


been in business 
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ieved in temperance and moderation 
all The cata- 
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smooth and perfect as a twin SIX 


running in high on an ideal pave- 
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line between the vertical walls of 
the mold and the cores without im- 
pinging on either. The gates are set 
so skilfully and the flow of the iron 
is gaged so accurately that it is not 
necessary to surface nail the walls 
of the mold in the immediate vicin- 
ity. In making the lathe mold a 
level bed first was laid out in the 
bottom of the pit. Two parallel rows 
of cores were laid on this bed to 


form the V-guides and the pattern was 


lowered until it rested on these cores. 
stand- 
filed 


end 


made to a 
the molder 
back of the 
the antici- 
pated spring in the casting.” 


These were all 


ard 


enough 


cores 
but 
off 
compensate 


thickness, 
sand the 


cores to for 


Construction 


serving an apprenticeship 


W HILE 
all the trade of patternmaking 
make 
Figs. 1 


sides are grooved to 


I was taught to coreboxes 


- . > 
after the style shown in and 2 
where the 
the ends. 


A and B 
glue, 


receive 


Two opposite corners as at 


were securely fastened with 


screws or nails and reinforced on 


the outside with corner pieces. The two 


remaining corners C and J) were made 


loose so that the two halves of the 
box could be drawn away from the 
core laterally On a large corebox I 
was instructed to attach these corners 
temporarily with one, two, or more 
wood screws, depending on the size 
of the box. A ring of black shellac 


was drawn around the vicinity of each 


wood screw head to assist the core- 
maker in finding it. The screws were 
designed to hold the box together 
while the sand was being rammed. 
Then they were to be removed before 
the box was taken away in halves. 

I followed that method for many 
vears and probably would have con- 
tinued indefinitely if I had not been 
called to the foundry one day where 
I had an opportunity of watching the 
coremaker. He did not attempt to re- 
move the screws in the detachable 


corners for the purpose of withdrawing 
the the 
He rapped 
of the 
then 
the 


corebox sideways. 
the 


times with a hammer 


halves’ of 


simply sides and ends 


box a few 


lifted entire corebox up 


asked a 
the 


and the 


from core. | few ques 


tions touching on manufacture of 
this 


I discovered that 


and other cores and as a result. 


a great deal of work 


corners is time and labor 
With but 
made fast at all 


by the 


on loose 


wasted. few exceptions a 


corebox corners is 
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“Do you know, Bill,” I said, “I 
often think that it is a positive shame 
that men who competent to turn 
out work of that character, men who 
have spent their lives in acquiring 


such a high degree of skill and knowl- 


edge of 
the 


the 
casting 


industry, 


many 


factors 


should 


involved in 


not re- 


ceive a more fitting recognition, finan- 


cially and otherwise.” 

“Right ye are lad,” said Bill. 
“ Tis true he that peculiar 
and legitimate craftsman’s pride each 
time he sees in cleaning room 
a casting, the of his labors, 
smooth, shining, to dimensions 
and with scarcely fin; but I think 
he deserves more than he gets. Per- 
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in 


requirements 


overlooked 
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fastened in 


bottom 
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the 


box shown in 
the inside of 
and a frame 


board as 


Recessing the sides of the frame and 


providing 


bottom 


board 


are torms 


of unnecessary expense where only one 
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haps some day when the last of the 
old has passed away, 
when laid down the tools for 
the last time, when the skilful fingers 
that to touch delicate 
bodies of sand as lightly and tenderly 
the cheek of 
breast, when these 
fingers folded peacefully 
the heart that 
no more, a grateful industry may erect 


time molders 


he has 
were wont 
stroking 
her 


are 


mother 
child at 


as a 
the 
same 
over honest old beats 
a monument to his memory in the hall 
Bill 
out of hi 
“but I an 
This 
Goo’ 


Perhaps it will,” said 
the 
prepared to 


think 
little 


of fame. 
ashes 
gO, 
that it 
old 


as he knocked 
pipe 
inclined to 


and 
won't. 
world. 


is a hard 


night.” 








The box is laid on the coremaker 
bench, where the sand is rammed it 
the usual manner, the box and cor: 
are rolled over on the drying plate and 
the open frame is lifted away from 
the core. Usually a coremaker prefers 
a form of box construction where he 
may observe the core as the box 
being lifted. 

The objection to this form of cor 
struction from a patternmaker’s point 
of view is that the coremaker’s bench 
frequently presents an uneven surfac: 


which will be reproduced on the face 


of the core. In the event that such is 


the case, the coremaker easily can 










































































or at most a few cores are required. scrape the face flat with a straight edg 
A plain frame cut fastened in the after the core is rolled on to the plate 
manner shown in 4 and 6 will In many cases a patternmaker’s work 
meet the requirements of the core- would be greatly lightened if he wer 
maker. The rib and half hubs may be to familiarize himself with foundry 
fastened in pla wood screws. practice. 
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British Submit Specifications 


Tentative Cast Iron Specifications Submitted for Adoption to the General Council 
of the Institution of British Foundrymen by the Branch Committee 


—No Chemical Requirements Have Been Included 


British 
put 


HE Institution of 
Foundrymen 
the 


gray-iron 


recently has 
specification 
the 
This specification 


out tentative 


shown in 


for castings, 


accompanying table. 


has been prepared for acceptance to 
the general council of the institution 
by the following committee: 


J. Cameron, Cameron & Robertson, 
Kirkintilloch, representing the Scottish 
branch. 

F. J. Cook, Rudge Littley, Ltd., 
West Bromwich, representing the Brit- 


ish Cast Iron Research association. 
W. J. Evans, Leys Co., Derby, rep- 
resenting the East Midlands branch. 


F. H. Hurren, Rover Co., Coventry, 
representing the Coventry branch. 


in-Furness, representing the Lanca- 
shire branch. 

W. Lambert, John Stone & Co., 
London, representing the London 


branch. 
A. Poole, Keighly Laboratories 
Ltd., Keighley, representing the West 
Ridings branch. 
H. J. Young, Marine 


N. E. Engi- 


neering Co., Newcastle, representing 
the Newcastle branch. 

3 Shaw, Chairman, srightside 
Foundry Co., Sheffield, representing 


the Convenor branch. 

In explanation of the specifications 
the committee has written: 

The following proposals are put for- 
ward for consideration by your coun- 
cil. The committee, in doing so, 


left out until our knowledge of its 
effects are more complete. 

What the committee does claim is 
that the specification will do away 
with the anomalies now so frequently 
met with where a small diameter ten- 
sile bar is returned as giving a large 
breaking load, due to the quick cool- 
ing action on the structure of the 
metal, even when cast with a_ soft 
iron—or where fixed breaking loads 
are specified on the one sized bar, 
without any reference to the thick- 
ness of the casting it represents—or 
the use of B. E..S. A. tests by en- 
gineers, to castings, not intended by 





C. Heggie, Brookes Co., Birming- quite recognize that the proposals do its authors. 
seme representing the Birmingham jot cover all points at issue, such as The specification is at least an hon- 
ranch. ° :; ; . 1; 
1. Hyde, R. Hyde & Sons. Chester- castings with greatly varying sectional est attempt to place the application 
field, representing the Sheffield branch. thickness. of physical tests to cast iron on a 
W. Jolley, Metro. Vickers, Barrow- Chemical composition has also been basis that will be acceptable, and to 
Tentative Cast I Specificati 
1 Process of Manufacture—No castings shall be made from Bar 0.875 1,185 1,050 
direct blast-furnace iron without consent of the purchaser. 0.825 97% S380 
2. Classification—The castings shall be required to pass the tests 0.775 823 429 
specified here, according to classification. ‘Ihe class of casting shall - 
be specified on the drawing and also on the inquiry. 1.30 2,479 2,180 
Class A: Important Castings—Test bars shall be cast on when 1.25 2,204 1,938 
possible. When it is not possible to cast the bar on the casting, Bar 1,20 1,950 1,713 
or when the consent of the engineer is obtained to cast the bar 1.15 1,715 1,508 
separately, the same procedure as outlined in Class B shall be fol- 1.10 1,502 1,321 
lowed. - 
Class B: Other Castings—Where these call for physical tests, the 2.30 11,426 10,280 
bar may be cast separately at the option of the foundryman. The 2.25 10,697 9,628 
requisite test bars shal] be preferably cast in duplicate sets of two Bar 2.20 10,000 { 
bars each of the diameter specified in Section 3. Two bars are to 2.15 9,334 8,400 
be cast in a flask; and the mold to consist of green or dry sand 2.10 8,696 7,828 
according to whether the casting is in green or dry sand. They 5. Tensile Test—The tensile test shall be made from one portion 
must be cast from the same ladle of metal as the castings they of the broken transverse bar, and when turned shall conform t 
represent, and as near the same pouring temperature as possible the following dimensions for at least inches in the center 
Any thermal or mechanical treatment of the test bars must conform Bar 0.875-inch diameter to be turned to 0.564-inch diameter in 
with that to which the main casting is subjected, and the test bars the center = 1 square inch area. 
must be left in the mold until nearly cold. The bars may be Bar 1.200-inch diameter to be turned to 0.798-inch diameter in 
tested for transverse strength as cast or skin machined at the the center 4 square inch area 
option of the purchaser Bar 2.200-inch diameter to be turned to 1.785 inches diameter in 
3. Size of Test Bars—The thickness any casting shall de- the center 2.5 square inch area 
termine the size of the test bar required, namely The minimum requirements as to tensile strength shall be 
Bar 0.875-inch diameter cast 15 inches long, for al] castings Class A Class B 
where no main cross section of the metal exceeds %-inch thick Tons Pounds Tons Pounds 
Bar 1.2 inches diameter cast 21 inches long, for all castings per per per per 
where no main cross section of the metal exceeds 2 inches thick sq. in, sq. in sq. in sq. in 
ness or is less than 34-inch thick. Bar 0.875-inch diameter turned 
Bar 2.2 inches diameter cast 21 inches long, for all castings o 0.564-inch diameter ‘ 12.0 26,880 10.0 2.400 
where no main cross section of the metal is less than 2 inches Bar 1.20 inches diameter turned 
thick ? to 0.798-inch diameter..... 11.0 24,640 9. 20,160 
4. Transverse Test—-The transverse test specimens, specified Bar 2.20 inches diameter turned 
in Section 3, when placed horizontally upon supports 12 inches to 1.785 inches diameter 10.0 22.400 9.0 20%60 
apart in tne case of the 15-inch bar and 18 inches apart in the 6. Additional Tests Before Rejection—-Should the first test 
case of the 21 inch bar, and tested under centrally applied load, fail. the inspector shall try the second set, or if the bars represent 
shall conform to the following minimum requirements a number of castings from the same mixture, test bars may be 
Class A - Class B - cut from any selected casting at the option of the manufacturer 
Diameter . Breaking Breaking If these tests fail, the casting or castings shall be rejected 
of Bar, Centers, load, Deflection load, Deflection, 7 Chemical Analysis—-Where physical tests are specified the 
inches inches pounds inches pr unds inches amount of any chemical element other than phosphorus shall not be 
0.875 2 1,185 0.12 ,050 0.10 specified, and then only its maximum percentage 
1 4 18 1,950 0.15 1,715 0.12 8. Inspection—-The representative of the engineer (or purchaser) 
— , 1s F 10,000 0.12 9,000 0.10 shall have free access to the works of the manufacturer at all 
= Any bar 0.125 nch over size must be turned down to standard reasonable times during the course of manufacture of ghe castings; 
The following table gives the allowance to be made for each he shall be at liberty to inspect the manufacture at any stage, 
variation of 1/20-inch above or below standard diameters, assum- and to reject any casting or material that is unsound or does 
ing the sides to be round and parallel, not otherwise conform to the terms of this specification 
Class A, Class B, 9. Testing Facilities—The manufacturer shall supply and prepare 
D:a. in inches pounds pounds !! test bars at his own cost. Failing facilities at his own works 
0.975 1,639 1,453 for making the physical tests, the manufacturer shall bear the 
0.925 1,400 1,240 cost of carrying out the tests elsewhere. 
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inch centers bar when multiplied by 


he constant 1.96 will give the equiva- 


r 
t 
1 


lent load on the 2 x 1 x 36-inch 


centers bar. obtain the equivalent 
centers 
1.2-inch 
multi- 
Mathe 


cor- 


figure for the 1 x 1 x 12-inch 


bar from the load on _ the 
18-inch centers bar, 


1.47 


viven are 


diameter x 


+ ¢ 


ply by the constant 


constants 


matically the 


rect, but it was found from the re- 


sults obtained reaking several 
hundred bar round’ bars 


gave much higher results when com- 


cast from the 
rrmula equiva 


mentioned he 
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equivalent to 
3300 and 2900 
American 


diameter 


Pouring 











ASSEMBLED VIEW OF POURING 


DEVICE 


August 15, 1923 


are’ poured from a shank in the ordi- 


nary manner sometimes tip and _ spill 


the contents where they are not wanted. 


mold 


operator is in 


Besides spoiling the and wasting 


the metal, the imminet 


danger of being severely burned. 


condition usually 
cible has worn 
herefore does 
hank as 1 


foundries the 


a third man accompany 
crucible. 
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DaCK 


handling the 
stand immediately 


and with the bent end 


voked 


prevent it 


over the top ru 
from upset 
pouring process 
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Small Charge Is Oxidized 
By Strong Blast 


Ouestion: In a_ recent attempt. to 


make semisteel in our 42-inch cupola we 


find that the castings are full of blow 


holes and any under inch_ thickness 


ire too hard to machine The cupola 


with six tuyeres, 5 inches 
flared 


Che air is supplied by a positive 


5 prov ided 


and laterally to 20 inches 


pressure 


blower running at 16 


revolutions pe 


minute and rated to deliver 
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scription of the cupola practice involved 
i short 
write David 


Milwaukee, 


is entirely beyond the scope of a 
We 


McLain, Goldsmith Building, 


article. suggest that you 


for a book on this subject. 


However, it is apparent that your 


blower is delivering altogether too much 


air and as a result you are getting an 
effect in your cupola somewhat similar 
to that which takes place in a_ bessemet 


converter Instead of about 25 


NS ig 
1, which is 


points in silicon 


tions are radically different when the 
cupola is running on small heats that 
only half fill the stack To regulate 


the volume of 


the blast you may either 


change the ratio of the driven wheel 
and the driver, r you m introduce 
a blast gate in the main a I 


Nonferrous Society Will 
Meet In September 





28.2 cubic feet of air per rev- 


olution. According to theory 
this is correct since the melt- 


42-inch 


per hour, 


ng capacity of a 
cupola is 60 
ind 


ubic 


tons 
approximately 196,000 
feet of air ar¢ required 
o melt 6 tons of iron 
However, in 
speed of the 
nd 


i ‘. of course, 


ir delivered \ 


aries in pro 
portion At the beginning 
1t the heat the blower at 


taims a speed o! 134 revolu 


ions per minute, then grad 


lly slows down to 114 and 
en returns to 13¢ vhen tl 
rnace 1s most empt 
The cupola will hold 12,000 
yunds oT 1ro0on whe filled 
the charging door, but at 
resent we are running light 
d only melting from 7000 


» 8000 pounds a day. 
Che coke bed 1s ( irried 
; , 


0 inches above the tuveres 
nd each 2000-pound charge 
s made up as tollows SOO 


mnds pig re SOO) pounds 
gricultural scrap and 20 
er cent stec¢ rails \naly- 
s of the pig tron shows: 
Silicon 3.53 per cent; sul- 
hur 0.034 per cent; phos 
horus 0.58 per cent; man- 
anese 0.61 per cent. Anal 


Sis Of scrap is estimated as: 


Silicon 2.50 cent; sul 





per 


FAKED Founpry FACTS | 




















The fall meeting of the Institute of 
Metals will be held at Mar 
chester, Eng., Sept. 10 to 13. 

. Che procee S ll he 

’ 

opened 0 V« i Ol 
Sept 10 by ( e tled 
“The [ s< ( P us 
Metals I £ ‘ re ) 
Su He Fo (areat 
strides have eC ae 
devel ping 1 ( Ss met il 
Ses a d t ‘ te crs o 
the war ha ( ipplied to 
the pbenenht oft stry 
( cl il 

On Tues Sal 11, the 
‘ 

morning ¢ le ote t< 
the reat cuss 
Oot papers, alter vhich the 
members will be entertained 
it luncheon bv the reception 
committee t the Midland 
hotel | tive terno 
visits wil ( » SCVE il 
lara pla t ne the eve 
ning members 1] ; 
ceived by the { incel 
lor il d a it} ties I the 
Universit ( Manchester 
whet the ( opening 
i d 11 t | i cw 
metallurgical lab itories 


Wi take piact 


On the morning of Wed 
nesday, Sept 12 irther 
papers will he ese! d 

nd discussed. the ifterne , 
being devoted t it ilo 


the Manchester ship canal 
\ smoking concert will be 


held in the evening An ex 








hur 0.08 per cent; phos 


horus 0.65 ganese 0.50 


per cent; man 
Che 


> 
ZU per cent; 


r cent steel rails show: Silicon 


phosphorus 0.05 per cent; 


phur 0.05 per cent; manganese 0.50 
r cent From the foregoing and al- 
ving for a 25-point loss in_ silicon 
hould inticipa ! f the ol 

ng analysis: Silicon 220 per cent 


phur @.08 per cent, phosphorus 0.50 


cent: manganese 1.00 per cent The 
gh manganese content due to th 
dition of 35 pounds of 80 per cent 


rromanganesc. 


I) Correct analysis of the 


eu a 
ial is essential but t 1S hy no 


into the 


de- 


, 
uns the only factor that enters 


duction of semistcel \ detailed 


preciation when a _ cupola is working 


probably are losing 50 oO! 


normally, you 


75 points and that accounts for you 


hard iron The amount of air admitted 
is In excess of what can be absorbed by 
the coke and the extra air, or more 
properly speaking the extra xygen 
unites with the tron and that accounts 
for the blow hok 

The logical remedy is to slow 1 


blower down to a_ point 


supply will be just sufficient to 


the coke between the charges If you 
were running long heats with the cupola 
constantly filled to the charging door 


your present blowing equipment prob 
} 


satistactory ut condi 


cursion to 


arranged to occupy Thursday, Sept. 13 


Starts First Unit 


W ork 


} 


has been started on construc 
tion of the first unit the foundry 
for the \. C. Wilhams ¢ Ravenna 
©, The first portion is a series of « 
crete pits above on which a railroad 
siding is to be laid S that cars can 
be run directly over them 
loading The building I] d f 
the storage of sand and is t be of 
steel and concrete Two additional struc 
tures will be erected this mmet plat . 
for which now are under way 
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Submerge Trivial for Broader View 
REAT possibilities, far greater than appear 
on the surface, confront the International 
Foundrymen’s convention to be held in Paris 


in September. Effort is to be made to adopt an 
international standard test bar—not to draw up any 
specification for physical or chemical properties of 
cast iron, but just to decide on the shape and size 
of a test bar which will be standard in all countries. 
The adoption of such a standard bar will not pre- 
vent any foundry in any country from using the 
size test bar it wishes for its own information. Or 
any country may adopt and use the size bar which 
it deems best suited to its particular needs within 
its borders. All that a standard international test 
bar will mean is that the iron producing countries 
of the world agreed upon a standard common to 
all by which the strength of import and export 
gray iron castings may be measured. 

One strong point of difference in the ideas of the 
United States and Great Britain is the question 
whether one size test bar shall suffice to represent 
the iron in all sizes of castings. The British view 
that different size bars should be required to repre- 
sent different size castings no doubt is the more logi- 
cal view, while in this country it is thought that a 
single size bar fills the requirements satisfactorily and 
is more expedient. However that may be, the ques- 
tion of whether one or three sizes shall be standard- 
ized is of comparatively little importance compared 
to the desirability of having a standard size test bar 
for international trade on which all countries can 
agree and which will serve as a basis for securing 
test results for a comparison of the iron in castings 
shipped to foreign countries. Then with a standard 
test bar the irons can be compared. 


After the standard test bar may come the inter- 
national standard specifications. However, this 
not essential, for with the standard test bar the pur- 
chaser can make a direct comparison of the irons 
from different foundries or from different countries. 
lf one country agrees to furnish iron higher in 
transverse strength than the iron another country 
can supply the purchaser may make his decision 
based upon strength and price and other considera- 
tions influencing the transaction. Possibly with a 
means for a direct comparison of results, competing 
foundries quickly will see the desirability of agree 
ing on standard physical requirements. Or if one 
country can guarantee a higher strength iron than 
the other it can have the advantage it deserves 
until the others can make iron of as high a standard 


Whether there shall be bar or three bars 
should not be such a hard question to agree upon 
but if it cannot be decided, at least nothing should 
stand in the way of agreement on the size of a bat 
to represent castings of medium section. Surely it 
should not be difficult to agree upon this, and suc! 
agreement would be one step in the direction of 
unifying the standards of the foundry industry of 
the entire world. Thus would be begun in a small 
way for a particular industry what the now defunct 
International Association for Testing Materials, for 
mally organized in 1895, endeavored to do for all 
industries in a large way. Possibly slower steps 
carefully taken and generally agreed upon will prove 
more enduring than if too much attempted 


is 


one 


is 

















Trade Outlook in the Foundry Industry 


ANY exceptions are noted this year in the 
mid-summer dullness which usually overtakes 
the foundry industry in August. Stove shops, 
particularly those in the middle west and centering 
in the vicinity of St. Louis, western Illinois and in 
the Detroit district have continued operations this 
summer, where it commonly has been the custom to 
close during the present month. Automobile manufac- 
ture is sustaining a high rate among the automotive 


foundries. Steel castings demand has banked up 
orders sufficient to assure a heavy melt straight 


through this month and for a period in the future. 
Malleable castings manufacturing 
plants are busy, particularly those en- 
gaged in producing railway sundries. 
The steady growth in output in this 
branch of the industry has continued 
with practically no recession since 
January, 1922. The department of commerce recently 
has inaugurated a monthly report on jobbing malleable 


Malleables 
Active 


radiator and furnace interests share with the stove 
manufacturers in the comfortable back-log of orders 
assuring continued foundry operations. 

Although 23 blast furnaces went 
out of operation in July, pig iron 
producers are hopeful, as is indicated 
by the number of furnaces which 
were banked instead of being blown 
out. Banking, of course, indicates 
resuming operations at an early date. According to 
statistics compiled by the /ron Trade Review, a total 
of 3,684,631 tons of pig iron was produced in July, 
exceeding the June output of 3,667,868 tons, due to 
the additional working day. On a daily average basis, 
June led with 122,262 tons which exceeded the past 
month’s average of 118,859 tons by 3403 tons per day. 
Merchant pig iron made in July totaled 900,946 tons, 
registering a gain of 1394 tons over the June produc- 
tion of 899,102 tons. On a daily basis, the average 
for July was 29,048 tons of merchant iron, a drop of 


Producers 
Optimistic 














castings. This shows that the rate of operation as 922 tons under the June daily average of 29,970 tons. 
reported by 90 firms in May was 71 per cent and in’ The total number of blast furnaces active on the last 
June was 67.3 day of July was 
per cent of total 299, a loss of 23, 
capacity. These Prices of Raw Material for Foundry Use compared with 
statistics do not CORRECTED TO AUG. 9 the June 30 total 
include castings — Scrap ot 322. During 
which are made No. 2 Foundry, Valley....$26.00 to 27.00 ~ pa ae steel, bars mT $18.00 July three mer- 
. ee P i i tg rhs 3.50 to 24.00 eavy melting steel, iItts. 16.50 to 17.00 a “leas 
for use within a — — a 37°00 27 4 Heavy melting steel, Chicago 16.50 to 17.00 ( hant turnaces 
company s own No Foundry, Pniladelphia 25.76 — piate, Chicago teres 16 »U to 17.00 were blown in 
1 c , N 2 Foundry, Buffalo... 25.50 No. 1 cast, Chicago. sone 21.00 to 21.5( ¢ 1 wes 
p ant or those Ridiad. re oT 24.00 to 25.00 No. 1 cast, Philadelphia... 20.00 to 21.00 an 1] were 
which are finished Basic, Buffalo.......... 24.00 to 24.50 No. : = — * 59/50 00 21°80 blown out or 
Malleable, Chicago ....... 27.00 to 27.50 vo. cast, alo. - 19.50 to 2 ae 
and sold as other M ‘leable Buffalo SS: z 25.00 Car wheels, iron, I mya 18 00 to 18.50 banked. Shipping 
a ; ° Car wheels, iron, Chicago 19.50 to 20.00 re . 
products. Con- Coke Railroad malleable, Chicago 22.00 to 22.50 conditions are 
: : . Connellsville foundry, coke 5.00to 5.75 Agricultural mal., Chicago 2 to 21.00 : a ee Se 
tinued high rate Wise county foundry, coke 10 to 0 Malieable, Buffalo......... 20.00 to 21 highly satistac- 
operations seem tory, as 1s indi- 
assured to mall- cated by Alabama 
eable foundries for the remainder of the year. Job- iron reaching northern Ohio within five or six days of 
bing shops making gray-iron castings have experienced its shipment from the furnaces. A new high record 


a slight falling off in demand, in line with conditions 
which usually maintain in midsummer. A few of these 
have picked up since the close of July and the majority 
expect a fair volume of work by the last of the month. 

Purchases of pig iron, running 
into the fourth quarter are increasing, 
while in the main prices continue at 
a steady level with some tendencies 
downward, notably in _— southern 
grades. Foundry stocks, bolstered by 
odd lot buying for prompt shipment show little change 
and with a continuation of the present melt, ample iron 
is on hand for immediate needs. Foundry coke sales 
ire limited though somewhat larger than during July. 
\ few contracts for 72-hour fuel, ordered at $7.50 
ovens and on which deliveries have been deferred 
the customers have been adjusted on a basis of $7 
this price has been offered for the remainder of 
Cast-iron pipe demand continues at a higher 
is encountered this late in the season 


Iron Buying 
Continues 


by 


ind 
the vear. 
rate than usually 
in general cannot give delivery 
Eastern demand and in- 

Oil field supplies 
the decline oil 


Foundries making pipe, 
under three or four months. 
quiry for cast pipe are increasing. 


due in 


are selling more slowly to 
prices and the tendency to control production and 
curtail extensions. Building construction has encoun- 


tered the mid-summer recession, but despite this fact, 
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tor freight loadings was set during the week of July 


21. A total of 1,028,927 cars loaded in one week 
excels the previous high mark for the week of June 


30 by about 7000 cars. 
continued demand for all railway 
Foundry conditions in Canada are satisfactory, averag 
ing in the neighborhood of 80 per cent in all 


~ 


This again is indicative of 
classes of castings 
classes 
of shops, with the same difficulty reported in securing 
skilled workmen that is noted among castings 
plants in general. Boiler and heating sundry foundries 
are entering their busy season. 
Foundry 
lines are 


heavy 


operations in nonferrous 
well maintained \ few 
jobbing foundries serving automobile 
manufacturers have 
lull, but railway brass goods, domes 
tic sundries and plumbing goods sup- 
port a high rate of operation. Prices for nonferrous 
castings, based on New York quotations in the Dail) 


Brass Shops 
Busy 


encountered a 


Metal Trade of \ug. s, follow: ( isting’ copper, 
14.00¢ to 14 12M4c; electrolytic copper, 14 25c to 
14.37 aC > Straits tin, 38.87 2c to 39.0 Pe lead. 6 75C : 
antimony, 7.621%c; aluminum, No. 12 alloy, open 
market, 22.00c to 23.00c. Zinc is 6.15c, E. St. Louis, 
Ill. Daily average prices for July, follow: 
(New York Quotations) 
Castings Electrolytic Tin Aluminum Zine 
Copper Copper Lead Straits Antimony 8.99 St. I 
14.308 14.646 6.316 38.499 7.091 26.0 ‘ s 











Coming’s and Going's of F’ 











OUIS W. OLSON 


has been elected 


Foundrymen’'s 


nation Was prompted by 


superintendent 



















X i j 











ployed for the past 17 years by the 
Northern Malleable Iron Co. St. Paul, 
Minn 


Major R. W. Chandler, manager of the 


uck d vision of the y ale & Towne 


Mic. Co., Stamtord, Conn. sailed for 


Europe July 28 to visit England, France, 
Belgium, Denmark, Sweden, Norway 
and lolland. 

S. Entwisle, for fourteen years asso 
ciated with the Chas. Walmsley Co., 
Paper Pulp Engineers, Bury, Lanca- 
shire, England, has joined the staff of 
1¢ company's Canadian branch at Long 


ueiul, Quebec, as foundry superintend- 





ent 













James Craig has entered the service 
of the Chas. Walmsley Co., Ltd., Long- 
ueuil, Quebec, Canada, as foundry man- 
ager. Mr. Craig has had 21 years ex 
perience in American foundries, and re- 
ceived his early training with the Ful- 


Scotland 





larton Co > Paisley , 
W. E 


Southern Metal Trades association, on 





Dunn Jr., secretary of the 
Aug. 18 will sail on the LEVIATHAN to at 
tend the International congress of 
Foundrymen in Paris, which opens 
Sept. 2. Mr. Dunn will represent the 
metal trades industry of the South 
Thomas Cruikshank has opened the 
foundr at Ville La Salle, Montreal, 
built three years ago by the G. and J 
Wer Co. Glasgow, Scotland Mr 
Cruikshank was associated with the 
parent concern at Cathcart, Glasgow, 
Scotland, for 12 years previous to re 


moving to Canada. 





1; 


Edmund S. Gardner, formerly asso 


ciated with the American Manganese 
Steel Co it its plant in Oakland, 
Cal., and in Chicago, and subsequently 
installation of electric 
furnaces for the Best Steel Casting Co., 
San Francisco, at present is in charge 
f a foundry for the Atlantic, Gulf & 
Pacific ys Mat la, P Prey ous to 
1920 Mr. Gardner was superintendent of 
electric furnaces at the South Works 


t the Illinois Steel Co., Chicago 


E. E. Thum, formerly metallurgical 
editor of Chemical « Vetallurgical En- 
rmg, now 1s associated with the 
Linde Air Products Co New York 
Prior to his affiliation ith Chemical 


Vetallurgical Engineering, Mr. Thum 
was professor oi metallurgy in the en- 
gineering college of the University of 
Cincinnati and he served also as chief 
engineer of the Great Falls Smelter of 


the Anaconda Copper Mining Co., and 


chief civil engineer of the Tooele Smelter 
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oundrymen 





International Smelting Co 


He also was in the engineering depart 


\naconda Copper 


Mr. Thum is 































Manufacturers’ 


appointed Chi 
representative 
Cincinnati, pig iron and coke, 


continuously since 1905. He was in the 
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was to take charge of the Indian- 
apolis office, remaining until 1911 when 
he took charge of the Cleveland office. 
He has been succeeded in Cleveland by 
George K. 
the 


sent 


been in 
years. Mr. 
the Cleveland 


Connelly, who has 


St. Louis office four 
took 
office July 28, 
from his first business venture when he 


the Charles 


Connelly charge of 


just 23 years to a day 
the employ of 
Barnes Co., 

Samuel L. Smith, vice president of the 
National Malleable Castings Co., Cleve- 
land, sailed for the United States from 
Southampton on the Majestic, July 26. 
While in Europe Mr. Smith visited Lon- 


don, Berlin, and other centers on busi- 


entered 


Cincinnati, as secretary. 


ness 
John M. Gray Jr. has been named 

president of the Gray & Dudley Co., 
Nashville, Tenn., which operates two 


He has been vice pres- 
since 1895, and in 


large foundries 
ident of the company 


his new position succeeds R. M. Dud- 
ley who has been named chairman of 
the board of directors. 

Frank M. Livingstone, Springfield, 
Mass., has been elected president and 
treasurer, and John W. Sarles_ vice 
president of the Connecticut Electric 
Steel Casting Co., Springfield, Mass., 
and Hartford, Conn., recently incor- 


$875.000 


Newcomb, 


-| , ahs 
works o! the 


porated for 
Robert | manager of 
the Dean 
& Machinery Corp., 


been 


Worthington 
Holyoke, 
chairman 


Pump 
Mass., 


of a 


has appointed 


Massachusetts centrat western 
function in 


Franklin 


cOa storage 


Hampden, 
counties relative to coal storage prob- 
lems A. B. Rey 
Springfield, Mass., plant of the West 
Electric & Mfg. Co., is also 


he committee. 


committee to 


Hampshire and 


nders of the East 
inghoust 
a member of t 


Cheapens Core 
Mixture 


(Concindcd from iad 


Sand 


670) 


Practi 
i oe % 4b 


sprayed 


tion of water in the mold. 


cally all the would be 


cores 


with paper mill by-product water of 


the proportions given, and as most 


of the made of oil sand would 


cores 
dried at a 
Fahr. in 


would be 


500 


be small they 


temperature of degrees 


an oven through which an excessive 


imount of air was_ passing. Corn 


flour binder cores would be dried in 


ovens at a temperature unless they were 
rather large, and the pitch cores would 
be dried in ovens at a temperature of 450 


degrees Fahr. The amount of air pass- 
ing through the ovens for the last 
two cases would not necessarily be 
as great as in the first. 


The 


be used in 


percentage of core binders to 


these cores is not given 
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owing to the fact that this materially 
the and 


amount of 


changes due to sand used 


to the 
able, 


heap sand ayail- 


Any 


determine 


foundryinan 
this for 


used. 
able to 


and 
should be 
himself. 

the coremakers’ 
regularly tested for 


taken from 


should be 


Cores 


benches 


tensile strength by a simple testing 
machine, a sketch of which is shown 
in Fig. 9. Such tests would catch 
errors in mixing, and changes in the 


quality of core binders also would be 
indicated. The testing machine also 
could be used to test out numerous 
new mixtures which are constantly 
being brought to the foundryman’s 


attention 


Sand Tests Available 
While the 


sands as recommended by 


methods of testing molding 
the joint com 
Ame ican 


National 


cil have not been issued in printed form, 


mittee of the Foundrymen’s 


asspciation and Research coun- 


copies fully describing the 


and the 


mimeograph 


apparatus used methods of test 
operation may be obtained by writing 


to C. E. Hoyi, the 1012 Mar- 


Chicago The methods 


secretary 
quette building, 
described cover tests for bonding strength, 
fineness, permeability and chemical anal- 


VSIS. 


Build Heavy Floor 
Grinder 


line of been put 


Louis M a 


Louis The 


\ new grinders has 
put on the market by the St 
Tool Co., St 


chine arbors 


are large and have al extra coarse 


that 
favor the 


pitch square thread. It is claimed 


the best grinder practice 


transfer of wheels to machines of higher 


speed rather than the use of cone pul 
leys, this practice is followed, altho 
the machine may be fitted with a cone 
pulley if specified. Babbitt bearings are 


used throughout and lubrication is as- 
sured by the use of the well-known prin- 
chain The oil res 


back 


counter 


ciple of 


splashe rs 
from the and 


The 


ervoirs are drained 


are said not to overflow 
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GRINDER DESIGNED 


DRIVI 


DUTY 
FOR BELI 


HEAVY 


shaft is of the seli-aligning, split bab 


bitted, ring-oiling type, with self oiling 


W heels 


on either end of the arbor 


loose pulley. may be mounted 


and rests are 
provided for each wheel. The machine 1s 


heavily built and painted with an oil- 


proof paint. 


Develops High Platform 
Utility Truck 


A new high platform general utility 


truck recently 
the Yale & 
Conn., 


been introduced by 


Mie. ¢ 


meets the get 


has 


Towne Stamford, 


which eral require- 


ments for economical intraplant move- 


ments of materials. A side view of the 


truck is shown in the accompanying il- 
lustration. 

This truck handles miscellaneous units 
of material which can be placed on the 
platform by hand, by chain block, elec- 


tric hoist, ship’s tackle or overhead crane 


service. Auxiliary equipment designed for 


it includes a gravity dump body for 


handling loose material and an electrically 


operated swinging boom crane. It is 





















alee \ 
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os eeee+— 





HIGH PLATFORM TRUCK WHICH 


HAS 





PARTS INTERCHANGEABLE WITH 


OTHERS OF SAME SERIES 
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THE SAW MAY BE FITTED TO DO 


that the large wheels and full 


spring suspension permits efficient opera- 


claimed 


tion over rough surfaces, while ease of 
control reduces handling costs in narrow 
aisles and congested spaces. 

The 
parts, all 
grouped into self contained major units. 


machine has a small number of 


parts being accessible and 
The spur gear unit power axle has shown 
a high efficiency throughout the operating 
The single parts 
assemblies in truck 
with 


majority of 
this 


range. 


and unit model 
interchangeable 
this 


manufactured by tl 


standard and 
the 


which 


are 
all of 
trucks 


other models of series of 
are 


company. 


Under Swing 


Designs 
Motor Driven Saw 


An undet 


IO! ust In 


swing ff saw designed 


planing ills, sash and d 


factories woodworking shops 


has been put on the market by the 
Olivet Machinery a. Rapids, 
Mich » fram if the new 


iron units, 


Grand 


ma- 


also ot 


1 


wide. 36 inches 


high. Detachablk 
supplied which 


121 


vive 


mcnes 


rage which 


lengths 


nes 
plied 1 
bitt-lined 

The 
foot 


interweight and 


spring atl al e it practically 
automatic, leavin; os { free to 
handle — the adjustable 


make 


stop is 


stop rod enables th operator to 
The 
matically return the 


| he 


idler, 


long or. short 


the swing 


said to aut saw for 


another stri ke machine is equipped 


} 
with a belt saw guard and saw 


RIPPING AND MITER GAGE WORK 


dust chute and may be fitted to do rip- 
ping and mitre gage work. 


Air Compressor Driven 
by Synchronous Motor 


Efficiency and compactness are out- 


standing features claimed for an air 
developed 
& Com- 
shown 


The 


and 


compressor unit recently 


by the Pennsylvania Pump 


Easton, Pa., and 


accompanying illustration. 


mpressors are built in single 


geet 
in several sizes up to and 


machine with a _ piston 


of 600 cubic feet of air 


The unit shown in the 
a cylinder diameter 
a stroke of 9 
lisplacement ot 
per minute 
direct ‘connected to a 40 horsepower 


svnchronous a speed 


running at 
t 300 re ns per minute 

' r + 
wheel 


1 
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cial switchboard which overcomes dif- 
experienced in 
The mo- 


ficulties sometimes 
starting synchronous motors. 
is started or stopped by a single 
When the starting but- 
ton is pressed, the motor starts in the 


motor 


tor 
push button. 


usual manner as an induction 


and when it attains its rated speed, 


the 
ly 1s 


synchronous element automatical- 


the com- 


pressure 


cut in. In addition, 
be fitted 
automatically 
the air pres- 
is stated that 
under 


pressor may with a 


which will stop 


the 


control, 

motor as 

falls. It 
motor 


and start 


sure rises and 


a synchronous running 
economical 
that it 
continu- 


load is such an 
the power 
is desirable to the 


ously and control the air through the 


partial 
feature of factor 


run motor 


usual pressure control. 


Makes New Type Cooler 


A new water cooler has been de- 


veloped by the Century Brass Works, 
Ill., at- 


municipal water supply 


of Belleville, which may be 
tached to a 
cold water. It consists of 
tank 
upper 
The 


the 


to supply 


a cylindrical with a cork lin- 


ing in the part of which ice 


is placed. melted ice percolates 


through perforated section which 


the cylinder and is circulated 


divides 


ver a copper coil directly connected 


supply and _ leading 
The 


copper 


with the water 


to the bubbler. copper coil 1s 


made of tube with tin 


plated 


sides to lessen oxidation. The 


bubbler, 


trom the ice 


on both 


vater from the well as 


the water drained, 


is conducted directly sewer. 


The ice water does not come 


tact with the water cooled, 


l sufficient in number 
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Season’s Slack Engulfs Sales 


Midsummer Proves True to Form in Foundry Equipment Contracts, Though 
Inquiry and the State of Castings Demand Presage Increased 
Demand in the Fall 


EEPING step with traditional practice, cast- 
ings manufacture has slowed down in many 
lines during the early weeks of August. The 
same seasonal efiect is apparent in foundry equip- 
ment sales which are not so brisk as during the past 
few months, but despite this, inquiries are large 
and prospects for the fall months are promising. 
The second quarter of the year is reported as highly 
satisfactory, when compared with last year and also 


with 1921. Cleaning room machinery and supplies 
and waste recovery apparatus have been moving 
freely. Among recent sales of cinder mills by the 


W. W. Sly Mfg. Co., Cleveland, are units which will 
Le installed by the American Radiator Co. at Bay- 
onne, N. J., and the Forest City Foundry & Ma- 
chine Co., Cleveland. The Hardwick Stove Co., 
Cleveland, Tenn., is contemplating the construction 
of a new foundry, independent in every respect from 
the present plant. C. L. Hardwick is secretary and 
treasurer. The Owens Bottle Co., Toledo, O., has 
purchased a barrel type sand blast unit from the 
Pangborn Corp., Hagerstown, Md. 


Inquiry Prevalent in Eastern States 


_prteglenaiee equipment dealers in New York are a unit 
in réporting inquiry is better than in the last few months, 


but buying is slow and the situation is dull so far as actual 


new business is concerned. Many manufacturers of equip- 


ment for foundry use are working at full speed, some 


with two turns, to make deliveries on material sold early 
in the year. In cupolas, ladles, cranes, tumblers and other 
heavy equipment, a lull in actual buying is the outstanding 
feature. A large supply house recently made a_ thorough 


canvass of the New England situation in the foundry industry 
and found it rather spotty. Most founders believe the pres- 
ent castings inquiry will result in brisk buying in the fall 
and that new orders will be in hand before the present heavy 


books 


facings are 


order have been worked out. Already binders and 


being purchased for fall use. A maker of 

cupolas finds much competition from second hand equipment 

market late. This restricts the market for 

The Wheeler Condenser & Co., 
? 


149 Broadway, New York, has bought a 20-ton helical geared 


coming on the 
ew cupolas. Engineering 
ladle from the Whiting Corp. This maker also has sold a 
upola to the Charles Parker Co., 
bottom-tap ladles to the General Electric Co., for its Schenec- 
tady plant. The National Boiler Co., Garwood, N. J., H. & 
H. Foundry & Machine Co., Inc., Stamford, Conn. and Pratt 
su ffalo, 


equipment 


Meriden, Conn., and two 


* Letchworth, have purchased dust arrester and 


sand blast 


town, Md. 


Gens 


ment out of 


from the Pangborn Corp, Hagers- 


West Notes Slight Improvement 


increases are reported in sales of foundry equip- 


the Chicago district. Apparently there is 
1 large amount of buying pending, but this is not sufficiently 
developed to bring foundries into the market along exten- 


sive lines. Sales of cupolas have been the feature of .the 


recent trading. The Whiting Corp. sold two cupolas to 
the Ford Motor Co., Detroit, and two cupolas to the 
Glamorgan Pipe & Foundry Co., Lynchburg, Va. The 


687 


Pipe Co., Birmingham, Ala., bought a 
The Southern Wheel Corp., St 
took a 72-inch cupola and a blower and other equip- 
The Bemiller Foundry & Machine Co., Belleville, O., 
bought a 48-inch cupola. The Southern Manganese Steel 
Co., St. Louis, took a 42-inch cupola. P. H. & F. M 
Co., Connersville, Ind., among other sales has contracted for 
Electric Co., Chicago: the South 
ern Wheel Corp., St. Louis; and Alfred Herbert, Ltd., Hamil- 
Ont. The Pettibone, Mulliken Co., Chicago, recently 


rather extensively for 


Cast Iron 


blower and a new cupola. 


American 


Louis, 
ment. 


Roots 


blowers for the Western 


ton, 


has bought foundry rearrangement. 


Purchases include a blower, a large number of flasks and 
considerable equipment from Link-Belt Co., Chicago. The 
Whiting Corp. sold six 1500-pound crane ladles to Wilson 


& Machine Co., Pontiac, Mich., two 9-ton, bottom- 
to the Erie Forge Co. and a 10-ton ladle to the 
The American Sash Weight & Foundry 


Co., Davenport, Iowa, bought a 5-ton hand operated crane, 


Foundry 
pour ladles, 
General Electric Co. 


a 2-ton jib crane and a 1-ton elevator from the same interest. 


The Michigan Malleable Iron Co., Detroit, has purchased 
four barrel-type sand-blast machines from the Pangborn 
Corp., Hagerstown, Md. Phillips & Buttorff Mfg. Co., 
Nashville, Tenn., has contracted for core ovens with the 
W. W. Sly Mfg. Co., Cleveland. The Western Malleables 


Wis. has 


from the same firm. 


Co., Beaver Dam, purchased ten tumbling mills 


Pittsburgh District Encounters Seasonal Lull 
ether el equipment sellers in the Pittsburgh area find 


themselves in the midst of a dull period which is no more 
than usual at this season of the year due to vacations, and 
the customary slackening in foundry 


operations In some 


directions there is a slackening of foundry operations, but 
The 


the resumption 


not in any one case is it sufficient to cause worry 


consensus of opinion is that the fall will see 
foundry 


of full activity with a commensurate increase in 


equipment buying. Several inquiries are before the trade and 


a few sizable equipment installations are in prospect. The 
largest of the latter is that of the Standard Sanitary Mfg. 
Co. at Baltimore which will require several cupolas, a large 
number of molding machines, tumbling barrels, sand mix- 


ing, cutting and handling equipment, cranes, and in fact a 


complete layout for a large modern foundry consisting of 


several buildings, in all 2100 feet long, some 175 feet wide 
The first unit on which work will 
The 


Pa., is con- 


and others 200 feet wide. 
commence Sept. 1 will cost $3,000,000 with equipment 
Standard Sanitary Mfg. Co. at New 
sidering some changes in its cupola equipment; bottom sec- 
The A. M 


O., likewise has been considering some cupola installations, 


Brighton, 


tions probably will be bought. Byers Co., Girard, 


but is understood to have indefinitely postponed the matter 


of its purchase. The Westinghouse Electric & Mfg. Co., 
Trafford City, Pa. has closed on a bottom tapped steel 
ladle, 3500-pound capacity, with the Whiting Corp.  In- 


quiries have fallen off considerably in connection with mold- 
While sev- 


eral purchases lately have been recorded, no individual item 


ing machines although a few still are current 


is sufficiently important to command much attention. As is 


true during the largest years of the molding machine in- 


dustry’s history, August is a quiet month and this year is 


no exception. However, manufacturers know of some buying 





OSS 


in September. Recent installations 
the Pittsburgh Electric Furnace Co., 
Pittsburgh, include the following: Vulcan Iron Works, Win- 
Canada: Piston Ring Co., Muskegon, Mich.; Standard 
Semisteel Co., Clinton, Mo.; Sutton, Steele & Steele, 
Inc., Dallas, rex.: Texas Steel Co., Ft. W orth, Tex.: Cyclops 
Steel Co., Titusville, Pa.; Florida Machine Works, Jacksonville, 
Fla. ; 3aldwin Locomotive Works, Philadelphia; Bethle- 
hem Steel Co., Chile; American Well & Prospecting Co., Corsi- 
cana, Tex., and the Eastman Kodak Co., Rochester, N. Y. It is 
expected that the United States Cast Iron Pipe & Foundry 


which will materialize 


of electric furnaces by 


nipeg, 
Foundry 
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J., will enter the market for steel foundry 
Scottdale, Pa. 
Since the general contract for a 50 x 200-foot foundry has 
Hass Co. by the Malleable 
Co., Y., a list of equipment re- 
quirements is The May 
York, Pa., is expected to make some sizable purchases of 


foundry 


Co., Burlington, N. 


equipment for the foundry it is erecting at 


been awarded the C. Jamestown 


Products Jamestown, N. 


expected shortly. Tray Corp., 


equipment for its new foundry comprising three 


The Pangborn Corp., 
blast 
Pa. 


Hagerstown, Md. recently 


the Novelty Works, 


buildings. 


sold sand equipment to Iron 


Lock 


Haven, 





What the Foundries Are Doing 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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